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INTRODUCTION 
Problem Statement 
The possibility of including increased amounts of National Forest 
System (NFS) land into the National Wilderness Preservation System 
(NWPS) has prompted serious questions regarding the optimum contribution 
to the NWPS from NFS land. Political pressures emanating from 
numerous special interest groups^ to either increase or limit expansion 
of the Wilderness System serve as an illustration. Compounding the 
resolution of these political differences is the irreversible nature 
of wilderness, asymmetric technical change (Krutilla and Fisher, 1975) 
and the increasing demands placed on National Forests for nonwilderness 
commodities and services necessitating greater efficiency, than is 
now practiced, in forest resource allocation (Clawson, 1976). 
Irreversibility with respect to wilderness means that once a 
wilderness area is logged or supports other nonwilderness development, 
it loses its wilderness classification, as defined by the 1964 
2 
Wilderness Act, for a significant length of time. The length of this 
Examples of special interest groups are the Forest Industries 
Advisory Council, the National Forest Products Association, the Sierra 
Club, and the Izaak Walton League. 
2 Section 2.(c) of the Wilderness Act of September 3, 1964 states: 
"A wilderness, in contrast with those areas where man and his own works 
dominate the landscape, is hereby recognized as an area where the earth 
and its community of life are untrammeled by man, where man himself is 
a visitor who does not remain. An area of wilderness is further defined 
to mean in this Act an area of undeveloped Federal land retaining its 
primeval character and influence, without permanent improvements or 
human habitation, which is protected and managed so as to preserve its 
natural conditions and which (1) generally appears to have been affected 
2 
time period depends on the value a user group places on the attribute 
of authenticity associated with a particular wilderness area. In its 
polar case, once any form of development occurs, wilderness is lost 
forever. Obviously, as evidenced by passage of the 1975 Eastern 
Wilderness Act (U.S.D.A. Forest Service, 1976), this extreme view is 
not held by the majority of Americans. 
Since the services of amenity resources generally enter directly 
the utility functions of consumers (Krutilla and Fisher, 1975), there 
is no production technology other than natural processes. This means 
that increases in wilderness must come from outside, that is by the 
addition of acres rather than from inside, by advances in technology. 
Also, the fact that there is no intervening technology between the 
consumer and the resource precludes the use of substitutes, in a 
physical sense, to increase the flow of amenity values from existing 
wilderness. This is generally not true for commodities and thus gives 
rise to asymmetric technical change with respect to amenity and 
commodity resources. 
primarily by the forces of nature, with the imprint of man's work 
substantially unnoticeable; (2) has outstanding opportunities for 
solitude or a primitive and unconfined type of recreation; (3) has at 
least five thousand acres of land or is of sufficient size as to make 
practicable its preservation and use in an unimpaired condition; and 
(4) may also contain ecological, geological, or other features of 
scientific, education, scenic, or historical value" (U.S.D.A. Forest 
Service, 1974b). 
3 
Projections show demands for forest and range products are 
continuing to rise^ and at a faster rate than supplies (U.S.D.A. 
Forest Service, 1977c). However, additional investment and increased 
management efficiency could significantly increase the output of 
nearly all forest, range, and inland water products. A major thesis 
by Clawson (1976) is that in the National Forests today, there exists 
a great unused productive capacity, given today's technology and 
management possibilities. 
Competing wants can be ameliorated and efficiency improved, in the 
sense of increasing net benefits to society with respect to available 
resources, by providing to decision-makers additional low cost 
information. Since the central focus of the wilderness issue has become, 
not how much land looks like wilderness, but how much wilderness can 
we afford to preserve (Robinson, 1975), an important component of 
^The following table is taken from Forest Resource Report No. 21, 
p. 1 (U.S.D.A. Forest Service, 1977c). 
Projected Increase in Demand 
Product (Medium Level-Base Year Equals 100) 
1980 2000 2020 
Remote camping 1975 106 133 180 
Birdwatching 1975 107 138 168 
Small game 
hunting 
1975 106 121 136 
Freshwater 
fishing 
1975 111 156 205 
Forest-range 
grazing 
1970 135 150 164 
Timber 1970 131 173 219 
Water 
(consumptive use) 
1975 103 123 139 
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information is the economic costs of supplying wilderness land from the 
NFS. These estimated costs will not only help answer the question of 
how much more additional wilderness, but also the question of where 
additions to the NWPS should be located. 
The purpose of this study is to provide wilderness cost estimates 
(opportunity costs) to serve as input to the 1980 Forest and Rangeland 
Renewable Resources Planning Act Assessment.^ As stated by John R. 
McGuire, Chief of the Forest Service: 
This Assessment will provide a basis for (1) appraising on­
going renewable resource programs, (2) evaluating opportun­
ities for the economic development of forest and range 
resources, and (3) guiding the formulation and direction of 
renewable resource policies and programs (U.S.D.A. Forest 
Seirvice, 1977b). 
Historical Perspective 
To give insight into the controversy surrounding the establishment 
2 
of Wilderness, a brief summary of past events is offered. 
George Catlin, painter of the Indian West, proposed in 1832 
preserving vast areas of the Great Plains for the benefit of Indians 
and buffalo. His idea was not considered seriously. However, by 1891, 
conservationists were starting to have some noticeable effect on land-
use policy as evidenced by the passage of the Forest Reserves Act 
^The 1980 RFA Assessment is required by the Forest and Rangeland 
Renewable Resources Planning Act of 1974 and the National Forest 
Management Act of 1976. 
2 The summary of the history and controversy surrounding the 
National Wilderness Preservation System is condensed (except where 
noted) from Robinson, Glen, 0. 1975. The Forest Seirvice. pp. 152-160. 
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(26 Stat. 1103). It provided the first comprehensive vehicle by which 
wilderness could be initially protected. The Sierra Club was formed 
in 1895 and had as its goal, preservation of the Nation's natural areas. 
With the development of the Forest Service shortly after 1905 (its goal 
was managed use), conflict between conservation and preservation was 
soon to emerge. Between the years 1906 and 1913, a controversy flared 
over the construction of a dam in the Hetch Hetchy Valley on the 
Yosemite reservation, the dam was finally built, but Hetch Hetchy became 
to preservationists, the Alamo of wilderness and the National Forests 
soon became the principal battlefield. The philosophy of Gifford 
Pinchot (first Chief of the Forest Service) guided early policy toward 
productive managed use and against wilderness preservation. However, 
his was not the sole influence, local interests were and still tend 
to be less enthusiastic supporters of wilderness than nonlocal 
interests, assuming significant costs from wilderness designation to 
the local economy. As a result of increasing demands for outdoor 
recreation, the Forest Service began to give recognition to wilderness 
preservation. In 1924, Aldo Leopold, then an assistant district (today 
called regional) forester, helped create (with support of the Sierra 
Club and the Izaak Walton League) the first official wilderness area by 
persuading the district (regional) forester in charge of Arizona and 
New Mexico to utilize his administrative authority to classify 700,000 
acres of the Gila National Forest as wilderness. By 1947, the idea of 
a statutory Wilderness System to seek surer protection for wilderness 
through congressional action began to take shape. Seventeen years 
5b 
later, the 1964 Wilderness Act (78 Stat. 890) was passed creating a 
system of statutory preservation for some 9.1 million acres already 
in wilderness status by prior Forest Service classification. The 
Forest Service initially opposed the establishment of the NWPS largely 
on grounds of reduced management flexibility. Congress, however, has 
continued to pass wilderness legislation as illustrated by the Eastern 
Wilderness Act of 1975 (88 Stat. 2069) which provided for establishing 
wilderness areas east of the 100th meridian. By July 1975, 85 areas 
covering 11.6 million acres had been formally classified as Wilderness 
within the National Forests (Clawson, 1976). As of April 1, 1978, the 
NWPS consisted of 175 areas totaling more than 16.6 million acres of 
which 106 Wildernesses totaling more than 14.7 million acres were 
administered by the Forest Service (U.S.D.A. Forest Service, 1978). 
Today (January, 1979), the Wilderness System totals over 19 million 
Congressionally approved acres. Included in this total, 15.25 million 
acres in 110 units are within the National Forest System (NFPA, 1979). 
In addition. Administration endorsed wilderness proposals total another 
22.9 million acres from federal lands, including 3.3 million NFS acres 
(U.S.D.A. Forest Service, 1979). The Forest Service has accepted the 
idea of statutory Wilderness under the condition that it be considered 
in the context of the overall management plan for a forest and region. 
Congress, however, has exhibited an increasing tendency to treat many 
areas as a local issue and to circumvent the planning process. It is 
not surprising then, to find controversy surrounding the question of how 
much Wilderness is to be preserved and under what conditions. 
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Current Perspective 
The Forest Service has recently concluded its second^ Roadless Area 
Review and Evaluation process (RARE II) to evaluate roadless areas for 
their ability to contribute to the National Wilderness Preservation 
System and to provide for sustained nonwilderness outputs (U.S.D.A. 
Forest Service, 1978). RARE II had three major objectives which were 
(Ï) to recommend specific areas for wilderness classification, (2) to 
make certain areas available immediately for nonwilderness use, and 
(3) to defer a decision on certain areas pending the results of further 
study. This second evaluation process identified 2,919 roadless areas 
that were suitable for wilderness classification. These areas included 
62.1 million acres of National Forest System lands. From this list, 
recommendations were made to the Secretary of Agriculture on those 
roadless areas that Congress should designate Wilderness to help round 
out the NWPS. On January 4, 1979, the Department of Agriculture 
recommended that about 15 million RARE II roadless acres be immediately 
classified as Wilderness with another 11 million acres set aside for 
further study. The remaining 36 million acres were recommended for 
nonwilderness multiple-use (U.S.D.A. Forest Service, 1979). 
The need has never been greater for objective information in the 
selection and evaluation process of candidate wilderness areas. In the 
past, the price of wilderness has been valued from zero to infinity. 
^The first Roadless Area Review and Evaluation (U.S.D.A. Forest 
Service, 1973) was initiated in 1972 and 274 wilderness study areas 
containing approximately 12.3 million acres were selected in October, 
1973. This selection was made from a total inventory of 1,449 areas 
consisting of 56 million acres. 
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It is apparent that to satisfactorily evaluate and recommend roadless 
areas for inclusion into the National Wilderness Preservation System, 
objective wilderness cost estimates would be invaluable. The purpose 
of this study is to help supply those estimates. 
8 
OBJECTIVES 
The general objective of this study is to examine, test and 
expand an economic model for determining costs of incrementally 
increasing the size of the Wilderness System. 
Specifically, the study objectives are: 
(1) To identify types of costs and their interrelationships 
associated with wilderness designation. 
(2) To empirically test the feasibility and applicability of 
a Resource Allocation Analysis model with respect to 
wilderness cost estimation. 
(3) To expand and refine the model through extensions or 
improvements such as additional sensitivity analysis. 
(4) To suggest applications of the model to other forest 
situations and its implications relative to future size 
of the National Wilderness Preservation System. 
9 
BACKGROUND 
In the past, designation of public lands to wilderness status was 
often made without a comprehensive, and quantifiable, understanding of 
costs. Careful economic analysis was less needed when forest resources 
for both commodity production and wilderness preservation were 
relatively abundant. When demands for both wilderness areas and 
forest products continued to expand, questions concerning economic 
trade-offs began to appear. 
A three-phase research project was begun at Iowa State University 
to help answer these questions. 
The objective of Phase I was: 
... to assess the problems and possibilities associated with 
a determination of the economic supply of areas suitable 
for incremental addition to the NWPS, and to assess the 
feasibility of conducting empirical research to determine 
wilderness supply schedules (Ljungren, D. ^  , 1974) . 
Four methods of measuring economic costs of wilderness land alloca­
tion were identified. These methods were opportunity cost, compensation 
cost, economic base studies, and regional input-output studies. 
Opportunity cost was defined as those values that must be foregone 
in order to have wilderness and was considered most appropriate when 
economic efficiency is the decision criterion. Compensation cost, 
on the other hand, measures the extra management cost incurred to more 
intensively manage remaining nonwilderness land to the extent that 
allowable cut and other commercial uses would remain constant. In 
this respect, compensation cost is nothing more than a component of 
10 
opportunity cost. It was considered the most appropriate approach when 
the management objective was to maintain existing commercial uses in 
order that local communities would not suffer economic loss. Community 
economic studies (economic base and regional input-output) focus concern 
on maintaining total community economic vitality by identifying economic 
changes that take place in basic and nonbasic industries and related 
outputs. According to Isard (1960), the economic base study stresses 
the interrelations of sectors within a regional economy and the spread 
of impulses originating in any one sector to all other sectors by using 
a simple regional multiplier (i.e., the ratio of employment in both 
basic and service activities to basic employment). A very gross 
industrial classification is employed to distinguish between basic 
(primary) and nonbasic (service) industries. At the heart of the 
regional input-output study lies the input-output table which is a flow 
or transaction table depicting detailed industry expenditures (columns) 
and sales (rows). The model can either be used for descriptive or 
projective purposes. It differs from economic base studies primarily 
in its greater detail, type of data used and versatility. 
While all four methods could be used to generate estimates of 
wilderness costs, the technique that seemed most appropriate was 
opportunity cost largely because of its straightforward nature and 
ease of understanding. The opportunity cost method is not new to the 
evaluation of wilderness areas. Agencies that have used the method are 
the Outdoor Recreation Resources Review Commission (ORRRC, 1962) and the 
Forest Service in their Roadless Area Review and Evaluation Analysis 
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(U.S.D.A. Forest Service, 1973). The ORRRC study concentrated on the 
rent wilderness would bring if it were in the private sector and on 
the value of foregone man-days of nonwilderness recreation, while the 
Forest Service was concerned with foregone timber values. Another 
advantage of the opportunity cost approach is that it lends itself 
well to available analytical techniques. 
The main objective of Phase II was: 
...to develop a technically possible and economically 
feasible method for estimating the economic cost of 
designating specific areas as wilderness (Jones, 1976). 
Attention was thus focused on determining an appropriate analytical 
technique such that the opportunity cost measure could be applied to 
estimate marginal cost of wilderness for a specific National Forest. 
The cost of wilderness was defined as the change in total value of 
forest resource flows associated with a change in land classification 
to wilderness. 
The Beaverhead National Forest in southwestern Montana was selected 
as a study area and its Resource Allocation Analysis model,^ concomitant 
2 
with the linear programming package ILONA, were utilized to estimate 
wilderness opportunity costs. The Beaverhead consists of 2,113,393 
acres. Forty percent of the Forest is classified as commercial 
3 
timberland and about 70 percent is essentially roadless. Important 
uses of the Beaverhead are timber, water, forage, and recreation. 
^The Beaverhead Resource Allocation Analysis model was built by the 
staff of the Beaverhead Forest with assistance from members of the Forest 
Service Resource Allocation Analysis group. 
2 
ILONA is an acronym for Improved Linear Optimization Algorithm. 
3 
Forest land which is producing or capable of producing crops of 
industrial wood and has not been reserved or deferred. 
12 
The Beaverhead model was solved under a variety of assumptions and 
conditions to test the feasibility and sensitivity of the opportunity 
cost measurement technique. Cost estimates were derived by using two 
methods where the cost of wilderness was the difference in net present 
worth^ between two optimizations of the model. In Method I, marginal 
cost curves were generated, subject to specified management constraints, 
by a series of optimizations where increasing amounts of wilderness 
were forced into succeeding solutions. In this way, increments of 
wilderness coming into solution were in order of increasing cost thus 
measuring relative wilderness cost across the Forest. The Method II 
approach was used to estimate opportunity costs of specific areas as 
wilderness. Sensitivity analyses were performed on selected model, 
parameters (e.g., timber price and output coefficients). 
It was pointed out that no measure can capture all costs of 
allocating land to wilderness since many are not yet amenable to dollar 
evaluation, but even a partial cost analysis is useful if accompanied 
by an explanation of its assumptions and omissions. 
Specific results generated by the Beaverhead Resource Allocation 
Analysis (RAA) model during Phase II are included in the section 
comparing wilderness cost estimates derived by the Beaverhead and 
Willamette RAA models (pages 175-177). 
The model was solved maximizing net present worth of the Forest 
at a discount rate of 6.87 percent. 
13 
METHODOLOGY 
Determining wilderness cost relationships is only a partial answer 
to the question: What is the socially optimum size of the National Wil­
derness Preservation System? Ceteris paribus, a theoretical optimum 
requires an equilibrium position where aggregate demand equals aggregate 
supply (i.e., whert excess demand or excess supply equals zero). The non-
1 2 
market nature and degree of "publicness" attributed to wilderness rec-
3 
reation pose problems in determining individual preferences, and there­
fore, in estimating demand accurately. It is easy to understand that most 
wilderness demand s-lucies have estimated "wilderness use" instead of 
"wilderness demand" (J^ngst, 1978). However, the inability to determine 
4 good demand estimates does not make wilderness supply information any 
Market failure may result from nonexcludability, where if A's 
consumption is made contingent on his paying the price, then B who does 
not pay cannot be excluded; and/or from nonrival consumption, where A's 
partaking in ccrsuniptxon benefits does not reduce the benefits derived 
by all others. 
2 
The degree of "publicness" refers to the amount of public good 
qualities. Public goals are also referred to as collective consumption 
goods (Samuelson, 1954) and as social goods (Musgrave and Musgrave, 
1973) . In its polar case, the consumption of a public good by one 
individual does not subtract from any other individual's consumption 
of that good. That is, following Samuelson, let X ., , ..., X_. 
nri rrrin 
represent public goods, then X . = X . where i equals the ith 
nrj nrj 
individual and j = i, ...» m. Thus, public goods are nonrival in 
consumption. 
3 
The major problen is that of the "free rider". 
4 
Demand is c'efin^d as a curve (or mathematical function) for a 
specific commodity thst relates equilibrium quantities bought to the 
market price of the co^odity, nominal money income and the nominal 
prices of other commodities held constant (Ferguson and Gould, 1975). 
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less valuable. On the contrary, there appears to be widespread agree­
ment that information on economic costs of resource allocation is badly 
needed (Beardsley _et , 1975). 
Costs Relative to Wilderness 
The Forest Service arose in response to the problem of how to 
manage the nation's vast timber resources to meet the needs of the 
American people (Alston, 1972). The charge to the Forest Service has 
since broadened to include a multitude of nontimber resource flows such 
as wildlife, wilderness and nonwilderness recreation. National Forest 
System land continues to be held in public trust and as such, the appro­
priate unit in which to evaluate wilderness is social cost. This is the 
cost a society incurs when its resources are used to produce a given 
commodity (Ferguson and Gould, 1975) and, in the absence of external 
economies and diseconomies, equals private cost (Henderson and Quandt, 
1971). The social cost of wilderness allocation must be imputed 
indirectly because transactions for wilderness recreation do not occur 
in the market place. This imputed cost is commonly called opportunity 
cost, and in Phase I, was found to be the most practical and straight­
forward measure of wilderness cost. As used here, opportunity cost 
approximates social cost and measures the cost of maintaining a 
certain area as untouched wilderness. That is, opportunity cost 
measures the net annual flow of product that could be had from the area 
if it were not maintained as a wilderness area but were operated in 
some other way (Herfindahl and Kneese, 1974). Robinson (1975) concurs 
15 
by saying: 
...in the case of wilderness, the cost would be the value of 
timber which cannot be cut, the minerals which cannot be 
withdrawn, and other uses (e.g., developed recreation) pre­
cluded by the wilderness status. 
Beardsley jet (1975) has cataloged a set of opportunities that 
generally must be foregone under wilderness classification, including: 
—road-dependent recreation (except, perhaps on the fringes) 
and capital-intensive recreational developments, such as 
ski areas; 
—capital improvements for grazing or for water control; 
—mining, at least as under yet-to-be-defined controls; 
—opportunities to manipulate the forest on the land to 
reduce fire hazards or to improve or protect wildlife 
and fish habitats; and, lest we forget 
—commercial timber harvesting. 
This list of general foregone opportunités^ could be expanded for 
specific candidate wilderness areas. 
It is seen then, that opportunity costs are not only an appropriate 
and legitimate measure of the price of wilderness, but according to 
Clawson (1976), they are an essential kind of information necessary for 
an economic evaluation of services and commodities not generally sold 
for cash. 
Opportunity costs, as used here, measure direct economic effects of 
wilderness designation. As stated, these effects include foregone 
opportunities and also the cost of managing a wilderness area. Other 
management costs are increased as well, assuming remaining nonwilderness 
These foregone opportunities involve predictable and unpredictable 
costs. Unpredictable consequences include unforseeable shifts in 
preferences and mineral or energy potential which cannot be discovered 
with present technology. 
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lands are more intensively managed to make up for forest commodity and 
service flows foregone because of wilderness classification. The signif­
icance of this assumption is that to be legitimately counted as a value 
foregone, there must be an absolute scarcity of alternative areas on which 
part or all of the value foregone could be obtained. Thus, omitting the 
possibility of producing foregone goods and services on alternative 
areas can result in seriously overestimating the cost of wilderness 
(Jones, 1976). 
1 2 Secondary effects such as local economic impacts (e.g., increases 
3 in basic unemployment and corresponding reduction in the nonbasic 
sector) are not included in these opportunity costs. It is felt that 
potential secondary effects will be negated or minimized assuming timber 
production and nonwilderness recreation are increased, by intensive 
management, on other parts of the Forest. In cases where output is 
An estimate of secondary effects could be obtained by conducting 
economic base or interregional and regional input-output type analyses. 
A comprehensive discussion of these analyses is given by Isard (1960). 
Also, only if these secondary (nondirect) benefits (costs) are actually 
real benefits (costs) in terms of new employment (unemployment) and 
additional (or loss in) activity should they be allowed credit. Those 
that arise from transfer of resource from one area to another without 
real net gain (loss) in local employment of idle or surplus existing 
resources should not be given credit (Dyrland, 1973). 
2 There are basically four classes of impacts that compose local 
costs: (1) economic activity, (2) individual welfare, (3) area 
equilibrium, and (4) local government (Schuster, 1976). 
3 
Basic (primary) industries produce locally but generally export 
most of their product and, thus, provide the means of payment for raw 
materials, food, and manufactured products which the region cannot 
produce itself. Basic activities also support the nonbasic (service) 
activities which are principally local in productive scope and market 
areas. 
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reduced and local effects remain significant because of wilderness 
additions, retraining and/or relocation of workers will mediate the 
long run impact to society.^ It is assumed then, that nationally, 
secondary effects account for a relatively small share of total 
wilderness costs and, therefore, are disregarded in this analysis. 
Size of Study Area 
Ideally, the size of the area included in the cost estimates 
should encompass all land on which equivalent nonwilderness activity 
could take place. This is to insure that marginal availability of 
resources are correctly reflected by the opportunity costs through 
internalization of all wilderness designation effects on surrounding 
areas. However, data availability, rather than theoretical consider­
ations, generally dictate the size of the study area. In this case, 
size is limited to the national forest and, since a basic Forest 
Service planning unit is the national forest, it also appears to be 
a natural choice for selection. 
^Other policy suggestions (noted by Schuster, 1976) to mediate 
local economic impacts are: 
(1) As a short run measure, provide incentives for industry 
to incorporate technological advances that facilitate 
the use of small diameter materials while simultaneously 
increasing the intensity of management on nonwilderness 
lands to increase the volume of timber in the long run. 
(2) Provide incentives to nontimber and nonmineral industries 
so that economic diversity is increased in the community. 
(3) Increase the in-lien and in-kind payments to counties 
supporting wilderness areas. 
(4) Restrict the amount of wilderness withdrawn in any one 
area such that negative impacts are decreased to an 
acceptable level. 
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In those cases where important interrelationships exist in 
supplying specific commodities and services between adjacent areas 
(e.g., national and private forests), the cost analysis should include 
them. The strength these interrelationships exhibit depend on: 
(1) the similarity of outputs between forests in terms of 
kind and quality, 
(2) the amount of substitution taking place, 
(3) the type of commodity or service traded and its 
significance to total cost, 
(4) the ability of the forest to meet management objec­
tives concurrent with increasing wilderness size, and 
(5) the marginal cost of transportation to substitute 
sites. 
Adjustments for Time 
Forestry investments commonly possess very long time or planning 
horizons in that the benefits accruing to a specific investment 
(capital expenditure) may continue (or not even take place) for up to 
one hundred years. This raises a problem concerning the correct evalu­
ation of costs and benefits from two sources:1 time preference and 
opportunity cost of capital (d'Arge and Wilen, 1972). Individual time 
preference is where a dollar's worth of future consumption is valued 
less than a dollar's worth of today's and is usually a result of 
uncertain life expectancy and expected growth of income. With respect 
Risk and uncertainty of input and output flows and prices are 
also problem sources. 
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to opportunity cost, today's dollar may be invested to yield (1 + r) 
dollars tomorrow, where r is the rate of return from the best alterna­
tive investment. It follows then that to properly adjust for time, 
all outyear costs and benefits must be discounted (at the appropriate 
rate) back to the present.^ All cost estimates in this study will, 
therefore, be stated in discounted terms. 
Marginal Cost of Wilderness 
Per unit opportunity cost (in terms of wilderness acres) can be 
thought of as a marginal cost (i.e., the addition to total opportunity 
cost attributed to a one-acre increase in the size of the wilderness 
area). A marginal cost curve can be formed by determining the 
opportunity cost of successive acres of wilderness as illustrated in 
Figure 1. 
At point A, in Figure 1, the marginal cost of adding another acre 
of wilderness is Cj^, at point B it is C^, and so on. The marginal 
cost curve defines the relationship between opportunity cost as it 
represents wilderness price and the number of wilderness acres that 
can be optimally supplied. Thus, supply of wilderness is represented 
2 by. the marginal cost curve (in terms of wilderness acres). 
^Cash flows can also be evaluated at a point in the future or on an 
annual equivalent basis provided treatment of all costs and benefits is 
consistent. 
2 
The forward-rising supply function of a perfectly competitive firm 
states (1) the maximum quantity that will be supplied at each price and 
(2) the minimum price at which each quantity will be supplied (Layard 
and Walters, 1978) and can be derived from the first-order conditions for 
profit maximization. Also, "the firm's short-run supply curve is iden­
tical with that portion of its short-run marginal cost curve which lies 
above its average variable cost curve" (Henderson and Quandt, 1971). 
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Figure 1. Estimated marginal cost curve for wilderness 
Before proceeding further, it may be useful to reiterate ten maj 
points contained within the preceding discussion. 
(1) Wilderness cost information is a valuable aid to decision­
makers . 
(2) Social cost is an appropriate measurement unit for 
evaluating wilderness. 
( 3 )  Opportunity cost is used here to approximate social cost 
and measures the value of foregone forest commodity 
and service flows because of wilderness withdrawals. 
(4) Only direct economic effects are included in the 
cost estimates. 
(5) Nationally, secondary effects are not considered 
important. 
(6) A natural choice for size of study area is the national 
forest. 
(7) All cost estimates are stated in discounted terms. 
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(8) Per unit opportunity cost can be thought of as a 
marginal cost. 
(9) A marginal cost curve can be derived from a set of 
opportunity costs. 
(10) The derived marginal cost curve represents the supply 
schedule for wilderness. 
Basic Linear Programming Concepts 
To introduce the mathematical procedure utilized to estimate 
opportunity cost, consider the following hypothetical situation. 
Assume a national forest is faced with the problem of maximizing 
the net present worth (NPW) of all forest product and service flows 
within a specified planning horizon subject to certain management and 
commodity constraints (expressed as inequalities). To simplify the 
analysis, it is assumed that the objective function and all constraints 
are linear. This is a constrained maximization problem and can be 
stated formally via linear programming^ (a subset of mathematical 
programming). 
2 The standard linear programming model written in matrix notation 
for the above constrained maximization problem is: 
^Programming in this context is used as a synonym for planning. 
As defined by Hillier and Lieberman (1974), "linear programming involves 
the planning of activities to obtain an 'optimal' result, i.e., a result 
that reaches the specified goal best (according to the mathematical 
model) among all feasible alternatives." 
2 
The theory of linear programming is well-developed and is 
included in several texts, some of which are: Dorfman et al. (1958), 
Gale (1960), Hadley (1962), Hillier and Lieberman (1974), and Sposito 
(1975). 
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MAX Z = C'X (Objective Function) 
Subject to AX ^ b (Constraint Set) 
And X - 0 (Nonnegativity Restrictions) 
where : 
Z = net present worth (NPW), the object to be maximized, 
t 
C = a (1 X n) row vector where c^ represents the contri­
bution to NPW by a unit of the jth variable (j = 1,2,...n), 
X = a (n X 1) column vector where x^ represents the amount of 
the jth variable produced (consumed), 
A = a (m X n) matrix where a^. represents the amount of 
resource i consumed (produced) by each unit of the jth 
variable (i = l,2,...,m), and 
b = a (m X 1) column vector where b^ represents the amount 
of resource i available (required). 
Before examining opportunity costs in a linear programming 
context, the assumptions implicit to linear programming need to be 
stated and analyzed with respect to the above problem. First, there 
is the assumption of proportionality. Suppose the objective function 
is represented by Z = cx + c x +. . .-i-c x , where c, = 2 and c„,...,c 
I  1  Z  Z  nn 1 2 n 
equal other known coefficients. If x^ increases by 3, holding all 
other variables constant, then Z would increase by 6; if x^ increases 
further, this time by 4, Z would increase by 8. The constraint set 
also exhibits proportionality, given the constraint a^^x^ + ^22^2 ^  
• *^In'^n — ^ 1' a^^ = 1.5 and ^22'''"'^In other known 
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coefficients; if say, production of increased by 2, holding all 
other variables constant, then 3 units of b^ would be consumed; if 
increased again by 2, another 3 units of b^ would be used; and so 
on. Economically, this means that the linear programming model assumes 
constant returns to scale. For most forest commodities and services, 
this does not seem too serious a distortion of reality. 
Secondly the assumption of additivity requires that the proportional 
effects of each variable be additive, that is, Z must equal c^x^ + CgXg + 
••• + No interactions between activities are allowed. Together, 
the proportionality and additivity assumptions guarantee that the 
objective function and constraint functions are linear. Under a 
properly constrained model, the additivity requirement should not 
pose any serious problems. 
Under the divisibility assumption, activity units in the solution 
vector, (x , x x ), can be divided into fractional levels. If an 1 / n 
integer solution is required, the noninteger variables can be rounded 
to integer values provided the decision variables (x^, x^) 
are large (Hillier and Lieberman, 1974). If the decision variables 
are small, integer linear programming may have to be used. That is, 
if = 100.31, rounding to 100 will pose no problem with respect 
to the optimal solution, however, if x^ = 2.31, rounding x^ to 2 may 
cause the solution to be suboptimal. Since forest decision variables 
tend to be large, divisibility presents no serious problem. 
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Under the deterministic assumption values for model parameters 
(Cj, a^j, and b^) are assumed to be known constants. Obviously, 
imperfect knowledge, uncertainty, market fluctuations and changes in 
technology, to name a few influencing factors, prevent determining 
model parameters with certainty. A way around this problem is by 
performing sensitivity analyses to identify those parameters that 
cannot be changed much without changing the optimal feasible solution. 
Greater effort can then be made to obtain better estimates of 
critical parameters and/or restrictions placed on the solution. More 
will be said about sensitivity analysis later. 
Linear programming is an optimization tool. Thus, given that a 
forest is efficiently managed, a model representing that forest 
situation can be solved to maximize net present worth subject to a 
constraint set. In this way, the optimal solution vector Xg,..., 
x^) can be determined and resource allocations made accordingly. 
Shadow Prices 
An. important characteristic of linear programming called duality 
must be examined in context of the wilderness allocation problem. 
That is, corresponding to every linear programming maximization 
problem, there always exists a counterpart minimization problem such 
that the optimal objective function values of the two problems are equal, 
provided optimal feasible solutions do exist from Duality Theorem I 
(Chiang, 1974). The original linear program is usually referred to as 
the Primal and its counterpart as the Dual. In this study, the Dual of 
the original maximization problem is a cost minimization problem and is 
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written as follows: 
MIN Z* = b'Y 
Subject to A'Y ^ C 
And Y - 0 
where; 
A 
Z = net present worth (NPW), the object to be minimized, 
t 
b = a (1 X m) row vector where b^ (i = 1,2,repre­
sents the amount of resource i available (required), 
Y = a (m X 1) column vector where represents the 
contribution to NPW by a unit of the ith resource, 
1 
A = a (n X m) matrix where a^^ represents the amount of 
resource i consumed (produced) by variable j (j = 1, 
2,...,n), and 
C = a (n X 1) column vector where c^ represents the 
contribution to NPW by a unit of the jth variable. 
Opportunity cost is represented by the Y vector (y^, y , ..., y^), 
where y^ equals the unit opportunity cost of the ith resource. To 
illustrate why the dual variables can be used to determine the cost of 
wilderness, consider the following simple example. In this example, it 
is implicitly assumed that it is impossible to allocate more acres 
than are available and that any one acre can only support one activity 
(i.e., either wilderness or timber). 
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Primal Dual 
MAX Z = + CgXg MIN Z = + bgjg 
Subject to ^11^1 ~ Subject to a^^y^ - c^ 
^22*2 ~ ^ 2 *22^2 ~ 
l'*2 And X. ,x» - 0 And y„ - 0 
yj^ unrestricted in sign 
Z = net present worth (NPW), the object to be maximized, 
Cj = unit price of variable j in terms of NPW (j = 1,2), 
= wilderness recreation visitor days (RVD's), 
Xg = timber output in thousands of board feet (MBF), 
a^j= number of acres required from resource i per unit of 
variable j (i, j = 1, 2), 
= number of acres forced into wilderness allocation, and 
- total number of acres available on the forest. 
* 
A feasible optimum Z , provided one exists, implies that it must be 
expressed in dollars. Therefore, since Z = b^y^ + bgyg and b^ (i = 1, 2) 
represents quantity units in acres, y^ must be expressed in units of 
dollars per unit of the ith resource, for only then will each b^y^ term 
come out in dollar units. That is, y^ must signify some kind of valua­
tion for the resource in question. Since this valuation can only be 
imputed, y^ is the shadow price^ or unit opportunity cost attributed to 
The shadow price represents the profit or loss associated with a 
one-unit reduction in the resource availability for an effective "less 
than" or "equality" constraint, or a one-unit increase of product require­
ment for an effective "greater-than" or "equality" constraint (Libbin et 
al., 1973). 
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the ith resource. In this light, yi is the opportunity cost of 
forcing another acre into wilderness. 
It is interesting to note that when the optimal solution of the 
dual is found, the combination of products that set the marginal cost 
of each product (or service) equal to its selling price is also 
determined. Consider the dual constraint, a^^y^ - c^, since y^ 
represents the opportunity cost of forcing into solution another acre 
of wilderness and a^^ equals the number of acres required for one 
wilderness recreation visitor day (RVD), a^^y^ must then equal the 
opportunity cost of changing the number of RVD's by one unit. In other-
words, a^^y^ represents marginal cost (MC) in terms of Xj^. Since price 
is constant, c^ equals marginal revenue (MR) and by substitution, 
MC - MR. If MC > MR, x^ = 0 and if MC = MR, x^ > 0. Note that MC < MR 
is not permissible, so when the dual is minimized, MC = MR for each 
Xj > 0 (j = 1, 2) and profit is maximized. 
Average Marginal Cost 
An alternate method of using linear programming to estimate wilder­
ness opportunity cost is possible. This alternative approach determines 
marginal cost (or rather average marginal cost) by solving the model 
twice (maximizing NPW), once without wilderness and once with an 
increment of wilderness forced into solution. The difference between 
the optimal objective function values equal the opportunity cost 
for the particular increment of wilderness. That is: 
Opportunity Cost (ANPW) = NPW^ - NPW^ 
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where: 
NPW^ = net present worth of forest commodity and 
service flows without wilderness, where r 
equals a specified discount rate, and 
NPW^ = net present worth of forest commodity and 
service flows with wilderness. 
Estimated average marginal cost with respect to the cost of 
wilderness is then determined by dividing the opportunity cost by the 
number of wilderness acres forced into solution. 
Average Marginal Cost = ANPW / AAcres 
where: 
ANPW = the opportunity cost of supplying wilderness, 
and 
AAcres = the number of wilderness acres forced into 
solution. 
If the marginal cost curve is linear (i.e., its slope remains 
constant), this method will yield the same result as utilizing the dual 
variables (i.e., shadow prices) to estimate wilderness opportunity cost. 
If marginal cost is expressed by a nonlinear function, estimates from 
the two approaches will differ since average marginal cost is found by 
a linear approximation, however, as AAcres becomes closer to one, the 
difference will tend toward zero. Since linear programming standard 
output solutions automatically give values of the dual variables, 
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combining points generated by shadow prices and average marginal costs 
to trace out a wilderness marginal cost curve reduces the number of 
model solutions needed. 
Sensitivity Analysis 
Recall that the deterministic assumption assumed model parameters 
(Cj, a^j, and b^) are known with certainty. However, this is rarely 
the case. To circumvent problems which result from violating this 
assumption, a sensitivity analysis or what is sometimes known as post 
optimality analysis (Randolph and Meeks, 1978), can be performed to test 
the sensitivity of basic optimal solutions to changes in important model 
parameters. In this way, a degree of confidence can be placed on optimal 
solutions with respect to estimated parameters. For instance, if it is 
found through post optimality analysis that a selected parameter can vary 
over an extended range of possible values without affecting the optimal 
solution, then a greater degree of confidence can be placed in the 
results. If the reverse is true, that is, a small value change in 
the parameter causes the final solution to become suboptimal, then 
less confidence could be placed in the optimal solution without a 
better estimate of the parameter. 
Besides testing model sensitivity to existing parameters, post 
optimality analysis can also be used to analyze affects from other 
model modifications such as the addition or deletion of an activity 
vector (variable) or constraint row. 
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Perhaps, in this case, the more important parameters to examine 
are unit cost coefficients (the cy's) and unit production coefficients 
(the a^j's) with respect to important commodities and services. To 
that end, consider the following linear program written in summation 
notation. Notice that extra rows have been added by including addi­
tional time periods and that cost coefficients are expressed in 
discounted terms. The reason for this will become apparent in a later 
section discussing the model utilized to generate wilderness cost 
estimates. 
MAX Z = E c. X. 
j=l ^ ^ 
n 
Subject to E a.. X. - b.. j=l ] > It 
i = 1, 2, .. ., m 
t— 1, 2, ..., T 
And Xj - 0 (j = 1, 2, ..., n) 
where: 
Z = net present worth (NPW), the object to be 
maximized, 
Cj = unit NPW coefficient assigned to variable j, 
that is, the contribution to NPW by a unit 
of the jth variable (j = 1, 2, ..., n), 
Xj = decision variable j, 
a^j^ = amount of resource i (i = 1, 2, ..., m) 
consumed (produced) by a unit of variable 
j during time period t (t = 1, 2, ..., T), 
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= amount of resource i available (required) 
during time period t, 
m = number of commodiLies, 
n = number of activities, and 
T = number of time periods. 
Information given in the standard solution output of a linear 
programming problem can be utilized to test optimal solution 
sensitivity with respect to selected parameters. This information is 
composed of four major components: (1) the level at which selected 
activities, x^'s, enter the optimal basic solution (the primal 
variables), (2) the amount of resource unused or requirement over­
fulfilled if the row has only one sign throughout (the primal slack 
or surplus variables), (3) the profit or cost, AZ, of raising or 
lowering the right-hand-side values, b^^'s, (the dual variables, which 
are the shadow prices associated with a one-unit reduction in resource 
availability or increase in product requirement), and (4) the amounts 
by which the objective function values, c^'s, associated with the 
nonbasic variables would have to improve before these variables would 
become eligible for entry into the optimal basis; or alternatively, the 
change in the value of the objective function, Z, for activities not 
in the optimal basis, that would result if one unit of the activity 
was forced into solution (the dual slack variables, known also as 
reduced costs^). 
^Reduced cost is the term used in the Resource Allocation Analysis 
Manual (U.S.D.A. Forest Service, ca. 1975b). 
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For purposes of testing model sensitivity to changes in the 
c. and a._ parameters, we need only consider the reduced cost ] ijC 
component and original input data. In this example, reduced costs 
are given in terms of NPW, since as previously defined, the cy's 
represent unit NPW coefficients. Therefore, the contribution of the 
reduced costs to sensitivity analysis is limited in that they give 
no direct indication of the affects caused by changes in commodity 
price or productivity^. In this light, the following discussion 
(adapted from Jones (1976), pp. 50-54) presents a mathematical 
technique for finding (1) the change in the average price of commodity i 
that would be required to enter any nonbasic activity j into the 
optimal basic solution (other things remaining equal) and (2) the 
yearly per acre increase in productivity of commodity i required for 
a change in the optimal basic solution. Note that price or produc­
tivity decreases are not considered because (1) periods of price 
deflation are not commonly observed in the forest industry, (2) 
price and productivity decreases (associated with nonbasic activities) 
have no relevance in so far as helping nonbasic variables to enter the 
optimal basis and (3) technology is assumed to keep unit productivity 
at or above its present level. Also, price and productivity increases 
associated with basic activities generally do not cause them to leave 
^Reduced costs can vary because of changes in the time stream of 
cost and benefit flows, price and productivity parameters remaining 
constant. 
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the basis^. Therefore, the structure of sensitivity analysis described 
here is restricted to the affect that price and productivity increases 
(of important commodities and services) have on the basic optimal 
solution via entering nonbasic variables. 
First, consider the contribution of a specific commodity to the 
total net present worth of a variable. 
~t.=l ' 
i = 1,2,...,m 
j 1,2,...,n (1) 
where: 
= contribution of commodity i to net present worth 
of activity j over T time periods, 
= discount factor for determining the present value 
of equal annual sums occurring in the tth time 
period at a given rate of discount (interest), 
= average price or value of the ith commodity in the 
tth time period. 
average annual output of the ith commodity for 
activity j in the tth time period, and 
T = number of time periods. 
Second, consider the change in average price of commodity i 
required to make the total net present worth contribution of this 
Because of the timing of some costs and benefits and discounting 
procedure, it is possible for an increase in price or productivity 
associated with a basic activity to cause it to become suboptimal. 
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commodity equal to its present contribution plus value of reduced 
cost. 
Z.. + RC.= 
ij J tf/t^t^ijt + ^^i ^t ^ ijt 
(2) 
where: 
RCj 
AP. 
= reduced cost of nonbasic variable j from optimal 
solution output, and 
= increase in average price of irequired to raise the 
net present worth of j by an amount equal to RC^. 
Third, subtract equation (1) from (2), 
RCj -ÂiC 
And fourth, rearrange terms of equation (3). 
T 
(3) 
AP^ = RC. }/ (4) 
Thus, the change in the average price of commodity i that would 
be required to enter any activity j into the optimal basic solution 
(other things remaining equal) is determined. 
To explore the sensitivity of the final basis to increases in 
annual per acre productivity, first rewrite equation (2) as follows: 
T r T 
Z.. + RC. = 
ij J ^.fl^t^it \jt + (5) 
where : 
a'ijt increase in annual per acre productivity of i 
during time period t required to raise the net 
present worth of j by an amount equal to RCj. 
35 
Second, subtract equation (1) from (5). 
Vit ^'ijt (6) 
Third, make the following adaptations. 
Let: 
And ; 
T 
A.. = Z a..^ , where A.. = sum of average annual unit 
t=l output of ith commodity for 
activity j over T time periods. 
W. . - a, . ^/ A. ., where W. = percentage (or weight) of 
Aj, j occurring in time 
period t (weights must sum 
to one). 
Rearranging: 
*ijt " ^ijt ^ij 
Fourth, assume an increase in productivity is distributed in 
the same proportion over the years as is present productivity. 
"'lit • "ijt 
where: 
A% = total increase in productivity. 
Fifth, substitute equation (7) into (6). 
RCj 
Sixth, rearrange terras in equation (.8) to get the total increase 
in productivity required for a change in the optimal basic solution 
Ceverything else remaining constant), 
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RC. 
A'.. = 
'J <" 
And seventh, since this increased productivity is assumed to be 
uniformly distributed over the years, to find the yearly per acre 
increase, use equation (7) and solve for each time period, t, using 
» 
the calculated A • 
It should be stressed that the type of sensitivity analysis 
described here is in a partial equilibrium context, that is, the 
affect of changing the coefficients of one variable is analyzed, 
holding all others constant. While not used here, the affect on 
the optimal solution of varying parameters of several variables 
simultaneously can be investigated via parametric programming^. 
For a discussion of how parametric programming fits into the 
present problem, see Jones (1976, pp. 59-61). For a more general 
treatment, see Sposito (1975, pp. 78-84) and Hillier and Lieberman 
(1974, pp. 193-195, 665-671). 
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THE MODEL 
The Willamette National Forest's Resource Allocation Analysis (RAA) 
model was utilized to estimate opportunity costs of wilderness alloca­
tion under a variety of management regimes. The Willamette was 
selected for study, primarily for two reasons: (1) it is a high timber 
value forest (relative to the Beaverhead National Forest) and (2) it 
has a forest-wide data base that includes all important commodity 
and service flows. 
Forest Description 
The Willamette National Forest stretches approximately 110 miles 
along the central slopes of Oregon's Cascade Mountains^ (see Figure 2). 
Within its boundary lie about 1,800,000 acres. National Forest land 
comprises 1,668,000 acres while 120,000 acres are in private ownership 
or managed by other public agencies. The primary products from the 
Forest are wood, water, wildlife, and wilderness and nonwilderness 
recreation. To preserve the wilderness character and to conserve the 
Forest's natural scenery, flora and fauna, a total of 254,744 acres of 
land within the Forest has been set aside by law or administrative 
order. Areas dedicated to natural research or special interests account 
for another 4,153 acres. Nineteen separate Roadless Areas and three 
Wilderness Study Areas total 290,696 acres. Five major reservoirs, over 
300 lakes, and over 2,500 miles of streams and rivers account for more 
^The Forest description was condensed from the Willamette's Final 
Environmental Statement, Part 1 of 3, pp. 3-4 (U.S.D.A. Forest Service, 
1977a). 
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than 1,800 acres of surface water on the Willamette National Forest. 
Elevations range from 900 to 10,000 feet with most of the Forest between 
2,000 and 4,000 feet above sea level. 
Figure 2. Location of the Willamette National Forest and 
Columbia-Willamette Planning Area (U.S.D.A. 
Forest Service, 1975a) 
The Willamette accommodated approximately 2,069,000 recreation 
visitor days of use in 1975. About 15 percent of total visitor days 
occurred on the four existing Wildernesses (Mt. Jefferson, Mt. 
Washington, Three Sisters, and Diamond Peak). In 1972, 825.8 million 
board feet of timber (mostly Douglas-fir) was sold from the Forest. 
Region & Planning Area 
WASHINGTON 
Columbia- o 
.Willamette 
Planning « 
Area h 
iPortland 
Willamette 
National 
Forest 
oBurns 
OMedford 
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As stated in the Willamette's Final Environmental Statement 
(U.S.D.A. Forest Service, 1977a, pp. vi-ix) with respect to the 
proposed action: 
...about 61 percent (1,025,608 acres) of the Willamette 
National Forest is available for intensive timber manage­
ment within normal multiple use constraints. An 
additional 15 percent (241,893 acres) is available for 
timber management, but timber yield constraints are 
required to protect visual resources and water quality, 
or provide a specific environment for recreation. 
Approximately 24 percent (400,320 acres) of the total 
Forest is either not available for timber management or 
regulated timber harvest is not an objective because of 
designation as Wilderness, Undeveloped Roadless Recreation 
Areas, Research Natural Areas, Developed Recreation Sites, 
Old Growth Groves, Special Interest Areas or the Waldo 
Lake Recreation Area of the H. J. Andrews Experimental 
Forest. 
Of the total of about 290,700 'Roadless Area' acres, 
more than 39 percent (nearly 114,800 acres) are in land 
use allocations where regulated timber harvesting is not 
an objective. Approximately 61 percent (about 175,900 
acres) are proposed for land use allocations where regu­
lated timber harvest is an objective (General Forest, 
Scenic Influence I and II, Dispersed Nonmotorized and 
Motorized Recreation/Timber. 
The Willamette National Forest is segregated into five planning 
units^ (see Figure 3). These planning units are North Santiam (about 
317,000 acres). South Santiam (about 240,000 acres), McKenzie (about 
500,000 acres). North Fork Willamette (about 471,000 acres), and Middle 
Fork Willamette (about 258,000 acres). Each planning unit is further 
Planning unit is defined as "a geographic area (including lands 
within and contiguous to a National Forest), characterized by a 
particular pattern of topography, climate, and land use. Planning units 
are established to provide a focus for planning activities in a small 
enough area to be workable and a large enough area to enable the 
planners to envision or predict the cause-and-effect relationship of 
management alternatives" (U.S.D.A. Forest Service, 1977a). 
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Planning Units 
NORTH SANTIAM 
SOUTH SANTIAM 
MCKENZIE 
NORTH FORK WILLAMETTE 
MIDDLE FORK 
WILLAMETTE 
Figure 3. Planning units on the Willamette National 
Forest (U.S.D.A. Forest Service, 1975a) 
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divided into ecosystems of which there are 19 different types 
delineated on the Forest. Ecosystems are subsequently split into 
2 
administrative units called resource allocation units (RAU's), the 
smallest designated units on the Forest. 
There are 13 additional National Forests in Oregon, several of 
them border or are in close proximity to the Willamette. Nearly all of 
the Willamette's northern boundary is adjacent to the Clackamas Planning 
Unit of the Mt. Hood National Forest. Other National Forests that have 
planning units adjacent to the Willamette are the Deschutes to the east 
and the Umpqua to the south. It is recognized that land use allocations 
in surrounding areas may influence management decisions on the 
Willamette and vice versa. 
Willamette Resource Allocation Analysis Model 
3 
The Resource Allocation Analysis (RAA) model is a set of 
analytical computer-aided tools constructed around a linear programming 
An ecosystem is defined as any complex of living organisms with 
their environment that is isolated for purposes of study. It is also 
assumed that each ecosystem is an "area of similar management response" 
(U.S.D.A. Forest Service, 1974c). Ecosystem descriptions are provided 
in Appendix A, Tables 45 and 46. 
2 
Resource allocation units are individual land areas that are 
relatively homogeneous in productivity potential, physical limitations, 
and in their physical response to various kinds of resource management 
activities. RAU's have been known in the past as response units and 
resource capability units (Dyrland, 1973). RAU descriptions are 
provided in Appendix A, Table 47. 
3 
The Resource Allocation Analysis model is sometimes referred to 
as a Resource Capability System (RCS) model. 
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algorithm (revised Simplex). The three main components of the model 
are; (1) matrix generation, (2) allocation analysis, and (3) output 
display (U.S.D.A. Forest Service, ca. 1975b). Only the allocation 
analysis component was needed for this study. 
The matrix containing all information pertaining to land 
capabilities, production potentials, suitability for management, economic 
benefits and costs, resource requirements (or availability), and 
management restrictions is segregated into four row types: 
(1) commodity rows, (2) economic rows, (3) acreage control rows, and 
(4) supplemental control rows. Each column in the matrix represents 
a management activity initiated in a specified time period on a 
particular resource allocation unit. The generalized structure of 
a RAA model is illustrated in Figure 4. In general, there is a 
commodity, economic, and supplemental row name associated with each of 
three time periods, where those periods are: 
Time Period 1 1976-1985, 
Time Period 2 1986-2020, 
and Time Period 3 2021-2075. 
The last digit in commodity, economic, and original supplemental 
row names indicate the time period of occurrence. Thus, WOOD 2 
(commodity row name) indicates the amount of sawtimber harvested in 
time period 2, COST 3 (economic row name) specifies the undiscounted 
costs that occur during time period 3, V3AF1 (supplemental row name) 
theoretical discussion of the revised Simplex method can be 
found in Hadley (1962, pp. 197-218), Hillier and Lieberman (1974, 
pp. 671-680), and Sposito (1975, pp. 59-67). 
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Figure 4. General structure of a Resource Allocation Analysis model 
(adapted from Figure 1, page 21.08 of Resource Allocation 
Analysis Package, U.S.D.A. Forest Service, ca. 1975b) 
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identifies the number of acres allocated to visual foreground in time 
period 1, and so on. In V3AF1, the 3A is an identification code for a 
specific ecosystem (i.e., area of similar management response). Acreage 
control row name AC1620 specifies the number of acres available on 
resource allocation unit (RAU) 620 and variable (column) name 307221 
indicates, provided it is in the basic optimal solution, that 
management activity 22 will be implemented on RAU 307 during time 
period 1. The last character in a variable name identifies the time 
period of implementation, not occurrence as is the case for row names. 
Net present worth row names (NPW i, where i = 1, 2, and 3) are 
atypical in that their last digit refers to a specified discount rate, 
not time period. To illustrate, NPW 1 presents the net benefit of all 
forest commodity and service flows discounted to the present at a rate 
of 7 percent. The two remaining discount rates available are 10 and 
15 percent, respectively. Note that all commodity, economic, and 
acreage control row names consist of six characters, the supplemental row 
name characters may run from four to six. 
By combining column and row information, along with a proper unit 
coefficient, the RAA matrix is formed. This is shown by the matrix 
entry: 
Management 
activity 
RAU I 
Time period of 
implementation 
Time period 
of occurrence 
Commodity 
Sign of unit 
coefficient 
+ ( ^ 
0 4 8 7 0 1 W I L D  2 + . 9  8 8 8 6 1  
' » , ' 
Column Row Unit coefficient 
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Addition of the right-hand-side (RHS) values completes the model. The 
matrix consists of approximately 497 rows and 3,809 columns and is 
about 7.40 percent dense.^ In contrast, the RHS is approximately 
46.88 percent dense. The commodity, economic, acreage control, and 
supplemental row names are presented in Tables 1, 2, 3, and 4, 
respectively. See Tables 45, 47, and 48 in Appendix A for a description 
of forest ecosystems, resource allocation units, and management 
activities. 
The linear programming package ILONA (Improved Linear Optimization 
Algorithm) was used to solve the Willamette RAA model. The ILONA 
module consists of three relatively independent submodules: Utility, 
Input, and Solution-Output; that are operated by means of a control 
program submitted by the user (Schultes, 1971). These programs were 
executed on the UN I VAC computer system available at the U.S.D.A. Fort 
Collins Computer Center, 3825 East Mulberry, Fort Collins, Colorado, 
80521. 
2 
The economic row, NPW 1, was utilized as the objective function 
for determining estimated opportunity costs. That is, to estimate 
wilderness costs, net present worth of the Forest was maximized (via 
the RAA model) at a discount rate of 7 percent under various management 
and commodity constraints. A 7 percent rate was used in this study 
^The density percentage refers to the ratio of nonzero matrix 
elements to total elements (including those set to zero) times 100. 
2 
It is feasible for any economic or commodity row to be used as 
the objective function. 
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Table 1. Commodity row names and unit values utilized in the Willamette 
Resource Allocation Analysis model (U.S.D.A. Forest Service, 
1974c) 
No. Name Description^ Benefit^ Unit of Measure 
1 BGAME Big Game Hunting $ 10.50 RVD/ACRE/YEAR 
2 FISHL Lake Fishing 6.80 RVD/ACRE/YEAR 
3 FISHS Stream Fishing 8.05 RVD/ACRE/YEAR 
4 FORAG Forage 3.47 AE/ACRE/YEAR 
5 FSHWL Wilderness Lake Fishing 12.00 RVD/ACRE/YEAR 
6 FSHWS Wilderness Stream Fishing 14.25 RVD/ACRE/YEAR 
7 FUEL Fuel Used in Road Building 
and Logging 
-0.40 GAL/ACRE/YEAR 
8 HOMES Summer Homes 8.41 RVD/ACRE/YEAR 
9 MINRL Minerals 155.74 CU.YD./ACRE/YEAR 
10 NERGY Energy 1.00 MILLS/KWH 
11 REC-A Auto Associated Recreation 6.00 RVD/ACRE/YEAR 
12 REC-D Dispersed Recreation 6.25 RVD/ACRE/YEAR 
13 REC-I Intensive Recreation 1.90 RVD/ACRE/YEAR 
14 REC-W Dispersed Winter Recreation 12.00 RVD/ACRE/YEAR 
15 RECWD Dispersed Water Recreation 12.10 RVD/ACRE/YEAR 
16 RECWI Intensive Water Recreation 5.10 RVD/ACRE/YEAR 
17 SED Sediment -3.20 CU.YD./ACRE/YEAR 
18 S GAME Small Game Hunting 9.50 RVD/ACRE/YEAR 
19 SKIIN Developed Winter Sports Rec. c RVD/ACRE/YEAR 
20 STVOL Standing Volume 197.56 MBF/ACRE/YEAR 
21 WATER Water Yield 8.00 AC.FT./ACRE/YEAR 
22 WILD Wilderness Recreation 13.00 RVD/ACRE/YEAR 
23 WILDW Wilderness Water Based Rec. 12.10 RVD/ACRE/YEAR 
24 WOOD Sawtimber 197.56 MBF/ACRE/YEAR 
^Recreation activities are described in greater detail in 
Appendix A, Table 49. 
^Implementation, operation and maintenance, and variable costs are 
given in Appendix A, Tables 50 and 51. 
^he only benefit value for SKIIN available is $8,846.64 per acre 
per year. There are 481 acres allocated to SKIIN (from RAU 416). 
Table 2. Economic row names utilized in the Willamette Resource Allocation Analysis model 
(U.S.D.A. Forest Service, 1977a) 
No. Name Description Unit of Measure 
1 
2 
3 
4 
5 
10 
BENFIT 
COST 
RCST 
T COST 
NPW 1 
NPW 2 
NPW 3 
NPW Ml 
NPW M2 
NPW M3 
Total Benefits 
Cost 
Road Cost 
Total Cost = Costs + Road Costs 
Net Present Worth at a Discount 
Rate of 7 Percent 
Net Present Worth at a Discount 
Rate of 10 Percent 
Net Present Worth at a Discount 
Rate of 15 Percent 
Net Present Worth with Multipliers 
at a Discount Rate of 7 Percent 
Net Present Worth with Multipliers 
at a Discount Rate of 10 Percent 
Net Present Worth with Multipliers 
at a Discount Rate of 15 Percent 
Dollars (0% Discount Rate) 
Dollars (0% Discount Rate) 
Dollars (0% Discount Rate) 
Dollars (0% Discount Rate) 
Dollars 
Dollars 
Dollars 
Dollars 
Dollars 
Dollars 
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Table 3. Acreage control rows utilized in the Willamette Resource 
Allocation Analysis model 
No. Name& Acres No. Name Acres No. Name Acres 
1 AC 1001 2,523 47 AC1412 904 93 AG1661 1,517 
2 AC 1035 68,506 48 AC1416 481 94 AG1673 18,227 
3 AC 1036 669 49 AC1450 1,400 95 AC1682 559 
4 AC1044 1,752 50 AC1452 889 96 AC1685 3,498 
5 AC1048 871 51 AC1455 2,989 97 AG1700 8,108 
6 AC1052 962 52 AC1460 14 98 AG1701 8,407 
7 AC1060 1,182 53 AC1467 4,155 99 AC1702 28,494 
8 AC 1062 825 54 AG1469 1,557 100 AGI703 5,962 
9 AC1064 8,347 55 AG1470 10,485 101 AGI705 122,928 
10 AC1067 9,809 56 AC1494 125 102 AC1710 8,307 
11 AC1070 15,848 57 AC1502 1,266 103 AG1750 15,767 
12 AC1072 8,249 58 AGI503 1,344 104 AC1751 4,698 
13 ACllOO 4,956 59 AGI504 1,128 105 AC1752 18,452 
14 AC1102 1,152 60 AGI505 20,706 106 AGI 753 4,731 
15 AGI103 320 61 AC1510 165 107 AC1754 4,050 
16 AC1104 5,359 62 AG1513 1,535 108 AGI755 177,745 
17 AC1107 8,698 63 AG1517 94 109 AC1756 3,247 
18 AClllO 37,626 64 AG1551 1,935 110 AC1757 4,756 
19 AC1113 47,263 65 AG1552 12,964 111 AC1759 3,159 
20 AC1150 1,758 66 AG1554 4,213 112 AC1760 21,628 
21 AGI153 1,080 67 AG1555 66,386 113 AC1765 1,006 
22 AG1155 2,941 68 AG1556 978 114 AC1772 452 
23 AG1156 391 69 AC1560 2,455 115 AC1775 1,343 
24 AG1157 476 70 AC1563 24,921 116 AC1800 2,142 
25 AG1159 2,247 71 AGI600 10,151 117 AC1802 2,342 
26 AG1160 3,643 72 AC1601 5,122 118 AC1805 13,207 
27 AC1163 35,106 73 AC1602 20,919 119 AC1807 951 
28 AGI200 4,552 74 AG1603 2,390 120 AC1810 1,554 
29 AGI250 55 75 AG1604 4,917 121 AC1822 740 
30 AC1253 2,373 76 AG1605 113,742 122 AC1825 1,009 
31 AG 1254 4,508 77 AG1610 878 123 AC1901 95,612 
32 AC1255 3,134 78 AG1611 180 124 AC1902 1,050 
33 AG1259 639 79 4^1620 18,903 125 AC1903 48,450 
34 AC1263 14,517 80 AG1621 1,424 126 AC1911 6,216 
35 AC1300 431 81 AG1623 4,697 127 AC1912 250 
36 AG1303 34 82 AGI632 1,144 128 AC1913 5,088 
37 AC1305 3,119 83 AG1635 4,960 129 AC1914 3,079 
38 AC1307 95 84 AG1650 25,766 130 AC1921 1,782 
39 AC1309 624 85 AG1652 15,389 131 AC1950 9,912 
40 AC1313 15,143 86 AG 1653 2,457 132 AC1981 15,384 
41 AC1350 1,750 87 AG1654 7,451 133 AC 1983 1,566 
42 AC1353 840 88 AC1655 181,249 134 AGI984 3,905 
43 AC1355 1,950 89 AC1656 936 135 AC1991 1,674 
44 AC1363 6,709 90 AG1657 851 136 AGI993 107 
45 AC1404 291 91 AG1659 3,614 137 AC1994 154 
46 AC1405 1,057 92 AC1660 62,624 
^Acreage control row names and acreages were obtained directly 
from the Willamette's RAA matrix and RHS. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12  
13 
14 
15 
16 
17 
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Supplemental row name prefixes utilized in the Willamette 
Resource Allocation Analysis model (U.S.D.A. Forest Service, 
1974c) 
Prefix Code Description 
AC New Roads 
MA Marginal Land 
MD Motorized Dispersed Recreation 
NM Nonmotorized Dispersed Recreation 
Rij New Roads, Roaded Area 
(i = integer, j = letter) 
Rji New Roads, Roadless Area 
(j = letter, i = integer) 
RA Research Natural Area 
RCST Road Costs 
SB S.M.U. for 50 Percent Timber Yield Category 
where S.M.U. = Stream-side Management Unit 
SF S.M.U. for Zero Percent Timber Yield Category 
SX S.M.U. for 75 Percent Timber Yield Category 
SY S.M.U. for 100 Percent Timber Yield Category 
ITD Undeveloped Recreation 
V B Visual Background 
V F Visual Foreground 
WA Waldo Lake Recreation Area 
WD Wilderness 
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primarily for comparative purposes with a similar study carried out on 
the Beaverhead National Forest which used a discount rate of 6.87 percent 
(Jones, 1976). While costs derived at rates of 10 and 15 percent would 
be useful to test solution sensitivity, in general, it is possible to 
determine from existing solution output (solved at a rate of 7 percent) 
the relative direction of change with respect to wilderness costs as 
the discount rate is increased. 
In order to use the Willamette RAA model to generate wilderness 
cost estimates, two procedures were used. Method I and Method II. 
Method I 
In the Method I analysis, marginal cost curves representing the 
supply of wilderness on the Willamette National Forest were determined 
for a variety of management regimes. To accomplish this, the RAA model 
required minor modifications to enablz potential wilderness areas on the 
Forest to be incrementally forced into solution. Structurally, this 
involved setting up two types of constraints: 
(1) X, +x»+ ... +x, = b i Z k w 
(2) X - b , j=l, ..., k 
^ 3 
where : x^ = number of wilderness acres allocated to the jth RAU, 
b^ = total number of acres forced into solution as wilderness, 
b^ = number of acres in the jth RAU suitable for wilderness, and 
k = number of RAU's suitable for wilderness. 
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In model terms, this change consisted of setting the WILD 2 commodity 
row as an equality (corresponds to constraint (1) above), deleting the 
WD supplemental rows and in their place, adding a supplemental row for 
each roadless RAU (corresponds to constraint (2)). The new supplemental 
rows (identified with the prefix WS)1 were individually constrained to be 
less than or equal to the number of acres suitable for wilderness in 
their respective RAU. In addition, commodity rows, other than WILD 2, 
were set greater than or equal to their specified values, unless they 
were previously free rows capable of taking any value (i.e., 
unconstrained). Appropriate changes were made in the RAA matrix to 
accommodate these modifications (see Appendix B, Table 52, for a complete 
listing). 
Beginning with existing wilderness on the Forest, the Willamette 
RAA model was sequentially solved to maximize net present worth (NPW 1) 
^An example of a new supplemental row is WS1048, where WS represents 
the supplemental row prefix code, 1 indicates the, time period of occurrence 
and 048 identifies the specific roadless RAU. Constraint (2) is not needed 
for Method I analyses if it is assumed all acres assigned to roadless RAU's 
are suitable for wilderness. To insure roadless acres are allocated to 
wilderness in time period 1 (this stipulation seems the most logical) it 
may be necessary to add additional supplemental rows constraining the 
wilderness variables (corresponding to time periods 2 and 3) to zero. 
Matrix entries illustrating this for RAU 048 are 048702WS2048 + 1.0 and 
048703WS3048 + 1.0. The EHS of these two supplemental rows are subse­
quently set to zero. These extra rows were not needed in this study because 
NPW 1 coefficients for wilderness variables (corresponding to time period 
1) are consistently greater than NPW 1 coefficients associated with time 
periods 2 and 3. Thus, as wilderness is forced into solution, alloca­
tion automatically occurs in time period 1 since it is more profitable. 
However, even in this case, if constraint (2) is needed and is limiting, 
it may be necessary to constrain time periods 2 and 3 to zero for the 
particular RAU in order to prevent wilderness allocation outside of 
time period 1. This was not a significant problem here. 
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under wilderness constraints of increasing size. Sequential solutions 
were continued until the maximum potential for wilderness on the Forest 
was reached. Marginal cost curves were then constructed from unit 
opportunity costs (wilderness shadow prices) at specified wilderness 
acreages and total opportunity costs between solutions. Supply 
schedules generated in this way give the minimum cost of wilderness 
allocation at each acreage level subject to constraints of the particular 
management regime. In other words, the lowest cost (in terms of 
opportunity cost) areas on the Forest suitable for wilderness designa­
tion are allocated first, and the most expensive come into solution last. 
A conscious effort was maintained to keep model modification to a 
minimum in order to lessen any influence such changes may have on a 
specific management regime. 
Method II 
Often, it is not the least cost solution that is desired, but the 
cost of designating a particular area wilderness. The Method II 
procedure of cost estimation accomplishes this task. Structurally, 
Method II can be described as follows: 
(1) + Xg + ... + x^ - 0 
and (2) x^ = b^ - 0, j=l, ..., k 
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where: = number of wilderness acres allocated to the jth RAU, 
b = number of acres in the jth RAU forced into solution as 
wilderness, and 
k = number of RAU's suitable for wilderness. 
Using the Method I model as a starting base, only two changes were 
needed to accommodate the Method II approach. First, the WILD 2 
commodity row was allowed to hold any nonnegative value. And second, 
the new WS supplemental rows were set equal to zero.^ This enabled 
specific roadless RAU's, by use of the control program, to be forced 
into solution as wilderness. It was necessary to solve the model twice 
to determine the cost of a specific roadless area, once at the existing 
level of wilderness, and once with the RAU's composing the roadless 
2 
area forced into solution as wilderness. The difference between the 
net present worths of the two optimal solutions was the estimated cost of 
designating that area wilderness, given the specified management regime. 
In both Methods I and II, an "advanced start" procedure was used to 
minimize computer costs because a large portion of execution cost comes 
from matrix inversion operations. Basically, when "advanced start" is 
used, the previously inverted basic matrix serves as a starting point 
Since the new WS supplemental rows are now equalities, wilderness 
allocation from selected roadless RAU's are constrained to time period 1, 
as illustrated by the following matrix entry for RAU 048: 
048701WS1048 + 1.0. Additional supplemental row constraints setting 
wilderness variables in time periods 2 and 3 to zero would be redundant. 
2 
The RAU's (and associated acreage figures) composing specific 
roadless areas were obtained from summary lists provided by the Forest 
Staff. These lists contained RAU acres (gross and CFL) for each 
roadless area. 
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from which to solve the present problem. In this way, a new basic 
inverse is found with a minimal number of computations. This technique 
works especially well in situations where only small changes in model 
formulation occur between solutions, as in this study. 
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MANAGEMENT CONSTRAINT SETS 
This study developed wilderness cost estimates under four separate 
constraint sets on the Willamette National Forest (U.S.D.A. Forest 
Service, 1977a) and compared them to the wilderness cost estimates 
developed by Jones (1976) for two constraint sets on the Beaverhead 
National Forest. 
Proposed Action Constraint Set 1 (Willamette): This management 
regime is a compromise solution recommended in the Willamette's Final 
Environmental Statement. Emphasis is placed on multiple-use while 
maintaining water quality and basic soil productivity. The timber 
production base is to be maintained on the more productive Forest sites 
and opportunities for investment in work that would maintain current 
annual allowable harvest is to be pursued. 
Proposed Action Constraint Set 2 (Willamette); This constraint 
set is identical to the above Set 1 with the exception that all commodity 
rows are either set free or greater than or equal to zero. Maximum 
economic efficiency of Set 1 is the result. 
Alternative Constraint Set B (Willamette): Emphasis is placed 
primarily on timber production. Wilderness, special interest, Waldo 
Lake recreation, developed recreation and general dispersed recreation 
resources are also major considerations. 
Alternative Constraint Set E (Willamette): The emphasis in this 
management strategy is wilderness study. Timber, visual influence, 
developed recreation and general dispersed recreation resources are also 
major considerations. 
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Constraint Set 3 (Beaverhead): This management regime emphasizes 
livestock forage production, and places moderate emphasis on wood fiber 
production, wilderness study, and recreation opportunities. It was 
thought a reasonably good compromise among the other plans and appeared 
to be the most likely direction of future management. 
Constraint Set 4 (Beaverhead): This strategy is identical to Set 3 
with the exception that all commodity rows are set free or greater than 
or equal to zero. In this way, maximum economic efficiency in 
utilizing the resources of the Forest is assured. 
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PRELIMINARY COMPUTER RUNS 
Proposed Action Constraint Set 1 was used to test the Willamette's 
Resource Allocation Analysis model for its suitability in estimating wil­
derness cost. The objective function selected was MAXIM NPW 1 (maximi­
zation of total forest net present worth at a discount rate of 7 percent). 
Because the supplemental row set was too constraining, initial attempts 
at forcing increasing amounts of wilderness acres into solution met with 
limited success. That is, since many areas suitable for wilderness were 
prespecified for nonwilderness uses in the supplemental rows, it was 
impossible to designate those areas wilderness without encountering a 
model infeasibility.^ Therefore, it became necessary to relax selected 
supplemental rows to generate a marginal cost curve for wilderness (see 
Table 53, Appendix B for a listing of relaxed constraints). 
Before discussing specific preliminary computer runs, it is important 
to first consider what implications these supplemental row deletions have 
concerning (1) management regimes and (2) estimated wilderness costs. It 
is clear that any modification of existing management constraints will 
alter the Forest's intended management regime. While the intent of 
relaxing selected supplemental rows was to free roadless areas for 
wilderness allocation, these modifications also allow nonwilderness 
activities to enter those same sites. Thus, it is possible to have 
timber activities take place (at low levels of wilderness allocation) 
on. sites previously constrained to undeveloped recreation or visual 
^An infeasibility occurs when it is impossible to find a solution 
vector (decision variables) that satisfies all constraint equations. 
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influence. This may be a violation of the intended management regime. 
The affect of this on the "real" cost of wilderness depends upon which 
of two procedures one uses for generating wilderness marginal cost curves. 
In one, the only trade-off allowed, say for undeveloped recreation or 
visual influence, is wilderness and as such, divides the sequence of 
resource allocation on the forest into two steps. The first step is to 
optimally allocate resources across the forest under the intended 
management strategy. The second, is to then allow only wilderness to be 
traded for undeveloped recreation or visual influence areas, holding all 
remaining acres on the forest in the activities resulting from step one. 
Least cost wilderness is selected for designation first, the most 
expensive last. Assuming an acre of wilderness replaces an acre of 
undeveloped recreation, unit opportunity cost is the difference in net 
present worth of the two activities. By continuing to trade wilderness 
for prespecified activities, a cost curve can be constructed. 
The second procedure generates a marginal cost curve while simul­
taneously finding the optimal pattern of resource allocation subject to 
a modified management regime. Again, least cost wilderness is allocated 
first, but now opportunity cost is the value of foregone use resulting 
from reallocations among all activities. 
The crux of the problem is in defining fixed and variable costs. For 
procedure one, assuming the best foregone alternative is either undeveloped 
^Undeveloped recreation and visual influence supplemental rows 
were the major constraints relaxed to allow roadless areas to be 
designated wilderness. Other constraints relaxed were selected 
nonmotorized and motorized dispersed recreation supplemental rows. 
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recreation or visual influence, opportunity costs for those two 
activities are considered fixed (i.e., a sunk, cost and, therefore, having 
no influence on the estimated marginal cost of wilderness). It is 
suggested that the real cost to society of wilderness is much greater, 
since what is given up is not only undeveloped recreation and visual 
influence opportunities, but timber harvest (and other uses) as well. 
In this light, procedure two does a much better job at estimating 
social cost of wilderness and that violating certain management 
conditions (rather than be a problem) may indeed prove necessary. 
While it is unrealistic to hold the majority of costs on the forest 
fixed with respect to wilderness, it is also unrealistic to consider all 
costs variable. For instance, land costs would not be included since 
the National Forest is already in public domain. Thus, procedure two 
attempts to sort out with respect to wilderness, appropriate fixed and 
variable costs. With minor exceptions,^ this was the procedure 
adopted here. 
Table 5 and Figure 5 illustrate increasing relaxations of supple­
mental rows to make it possible for more wilderness acres to come into 
solution. Thus, the number of acres available for wilderness designation 
increases from Run 1 through Run 4, but thereafter remains constant 
(there is a slight change, which will be discussed later, for Alternative 
Constraint Sets B and E). 
^There were a few visual foreground areas that probably should have 
been restricted to exclude the possibility of programmed timber harvest. 
However, this omission is not considered to significantly effect the 
wilderness cost estimates. 
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Table 5. Estimated per acre marginal cost and associated wilderness 
acres (in solution) for preliminary computer runs 1, 2, 3, 
and 4 on the Willamette National Forest 
Marginal Cost 
of Wilderness^ 
Wilderness Acres 
in Solution 
Run 1 
$9,454.49^ 259,244 
Run 2 
$9,429.62 256,374 
Run 3 
$ -88.72 254,952 
5,040.29c 265,064 
6,566.79 275,177 
6,802.37 285,290 
8,032.03 295,403 
Run 4 
$ -88.72 254,750 
656.21 259,806 
862.09 264,863 
938.38 269,919 
1,176.55 274,975 
1,431.24 285,088 
1,452.47 295,201 
1,452.47 305,313 
1,452.47 315,426 
1,452.47 325,538 
1,452.47 335,651 
1,527.92 345,763 
1,547.90 355,876 
1,589.16 365,989 
1,626.30 376,102 
1,968.25 386,500 
2,271.51 396,899 
3,693.70 408,850 
9,767.18 420,801 
^All marginal cost estimates are stated in discounted terms at 
a rate of 7 percent. 
All odd numbered marginal cost estimates (for each Run) are derived 
from WILD 2 shadow prices (e.g., 9,454.49; 9,429.62; -88.72; 6,566.79). 
"^All even numbered marginal cost estimates (for each Run) are derived 
from average unit opportunity costs (e.g., 5,040.29; 6,802.37; 656.21). 
Run 1 10 
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Figure 5. Estimated per acre marginal cost of wilderness for preliminary computer 
runs 1, 2, 3, and 4 on the Willamette National Forest (under Proposed 
Action Constraint Set 1) 
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Runs 1 and 2 reflect initial model constraint conditions, each 
has an estimated marginal cost of nearly $9,500. These relatively high 
costs indicate the general tightness of the modol. That is, the model 
is not free to choose another acre of wilderness without causing a chain 
of restricted reallocations to occur, where the cumulative effect of 
these reallocations leads to a significant opportunity cost. At Run 2, 
2 256,374 acres are allocated to wilderness, adding another acre would 
decrease total forest NPW by $9,429.62. To illustrate the composition 
of this cost, consider the following schematic (assume each step is a 
one-acre reallocation). 
STEP 1 
'UNDEVELOPED 
.RECREATION WILDERNESS 
STEP 2 
INTENSIVE 
RECREATION TIMBER 
STEP 3 
1 The only structural difference between Runs 1 and 2 is that in 
Run 2, the WILD 2 RHS value is set equal to 2,838 fewer RVD's. This 
resulted in a reduction of 2,870 wilderness acres (for Run 2). 
2 Includes existing wilderness. 
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There are at least three effective constraint types operating to 
influence marginal cost in this case, the commodity rows for wilderness 
and wood, plus the undeveloped recreation supplemental rows.^ As seen 
above, wilderness is increased one acre by drawing it away from 
undeveloped recreation (step 1), however, undeveloped recreation must 
replace the lost acre since it is constrained to a certain acreage value 
by selected supplemental rows. It does this by picking an acre from 
timber (step 2). Because wood output constraints are at their limits 
(i.e., there is no surplus produced), a substitute site must be found 
to make up lost wood production. This is accomplished by reallocating 
an increment of intensive recreation to timber (step 3). The chain of 
reallocations stop here since there is a production surplus of recreation 
visitor days, thus, intensive recreation enters marginal cost as a fore­
gone value. It should be mentioned that each reallocative step (as a 
result of increasing wilderness) does not necessarily have to add to 
marginal cost, however, the cumulative effect is usually positive (a 
decrease in total NPW). For instance, in the example cited above, step 1 
decreases marginal cost while steps 2 and 3 increase it. 
Under the initial constraint set, it was impossible to construct 
realistic wilderness marginal cost curves because the supplemental row 
constraints prevented potential wilderness from coming into solution. 
To illustrate, a wilderness specification exceeding existing wilderness 
^The WILD 2 commodity row is set equal to 251,906 RVD's; WOOD 1, 2, 
and 3 are set greater than or equal to their respective RHS values of 
1,100,000, 1,075,000, and 925,000 MBF; and supplemental row UD3A1 was 
set equal to 8,019 acres. 
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by 5,000 acres, caused a model infeasibility to occur. Since a large 
number of acres are suitable for both wilderness and undeveloped 
recreation, the latter supplemental rows were relaxed after Run 2. As 
is seen in Figure 5, this permitted more wilderness acres to come into 
solution (Run 3). Under this situation, marginal costs ranged from 
$-88.72 at 254,952 acres to $8,032.03 at 295,403 acres. 
Deletion of the undeveloped supplemental rows caused a dramatic 
decrease of $9,518.34 in marginal cost between Runs 2 and 3 (first 
solution for Run 3). In fact, instead of a significant cost, it now 
pays the Forest to increase wilderness by one acre. The major factor 
explaining this drop in cost is the extra freedom allowed the model in 
allocating forest resources. Reallocation of management activities 
produced an additional surplus in intensive recreation of 22,352,988 RVD's 
in time period 1, 52,997,097 RVD's in time period 2 and 53,261,020 RVD's 
in time period 3 (this was a result of an extra 28,977 acres being 
allocated to intensive recreation in time period 1). Other forest 
outputs changed slightly, but by far, the most significant was the 
increase in intensive recreation (it accounted for approximately 93 percent 
of the difference between NPW's of Runs 2 and 3). Timber output remained 
unchanged since wood constraints were still at their limits. Marginal 
cost increases steeply for Run 3 as more acres are allocated to wilderness. 
The loss in intensive recreation contributes most to increasing wilderness 
cost. Other contributing factors are increases in management cost and 
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other foregone values. At just over 295,403 wilderness acres^ another 
model infeasibility was encountered. This meant that additional 
wilderness could not be designated unless more supplemental rows were 
relaxed. Thus, to loosen the model further, selected visual, 
nonmotorized and motorized dispersed recreation constraint rows were 
deleted. The right-hand-side values for the WOOD commodity rows were 
also changed to those values stated in the Willamette's Final 
Environmental Statement.^ Run 4 was the result. Estimated marginal 
2 
cost still begins at $-88.72, but at 254,750 acres, and now goes to 
$9,767.18 at 420,801 acres. 
The relaxation of additional supplemental rows and lower WOOD RHS 
values significantly reduced (over a greater range) the cost of 
supplying wilderness acres. Foregone commodity and service flows is 
still the major factor contributing to wilderness cost. From existing 
wilderness to approximately 400,000 acres, foregone timber value is now 
the primary cost, thereafter, increasing amounts of intensive recreation 
are foregone causing a steep rise in marginal cost. A model infeasibility 
occurred again, this time at over 421,000 wilderness acres. Only a few 
minor changes in the RAA model were required after Run 4: 
(1) a reduction in the final RHS value for commodity row WILD 2, 
(2) a new column was added to the RAA matrix to allow the pos­
sibility of allocating roadless RAU 759 to wilderness, and 
^The RHS values for constraint rows WOOD 1, 2, and 3 were changed to 
692,630, 599,670, and 599,670 MBF, respectively. These figures reflect 
full stocking level control. 
2 
The reduction of 202 acres (from Run 3) was due to decreasing the 
RHS value of the WILD 2 commodity row by 200 RVD's (from 250,500 to 
250,300). 
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(3) a small number of undeveloped recreation, visual influence 
and nonmotorized dispersed recreation supplemental rows 
were put back into the model. 
Nearly all potential wilderness areas on the Forest are now capable of 
being so designated. 
In summary, the preliminary computer runs generated estimated 
wilderness costs under three different management strategies.^ While 
it is evident a marginal cost curve for wilderness is now possible to 
construct, the question of its validity remains. Recall that proper 
identification of fixed and variable costs (with respect to wilderness) 
was the crux of the problem. In Runs 1 and 2, sites considered as 
possessing fixed costs included specific undeveloped recreation areas. 
If this is true, then under procedure one, the corresponding marginal 
costs are biased upward by the unit opportunity cost of undeveloped 
recreation. That is, the marginal cost of an additional acre of 
wilderness, say for Run 2, should be the difference between unit NPW 1 
coefficients of the two activities (wilderness and undeveloped 
recreation). So, marginal cost at 256,374 wilderness acres (for Run 2), 
2 
should be $-74.08. This can be checked by subtracting the shadow 
price of the appropriate supplemental row (UD3A1 in this case, where 
^The different management strategies correspond to the degree 
Proposed Action Constraint Set 1 was modified. 
2 
By inspection of the final solution outputs for Runs 1 and 2, it 
was determined that if one more acre was allocated to wilderness for a 
total of 256,375 acres, the extra wilderness acre would be drawn away 
from undeveloped recreation in RAU 467. So, the NPW 1 coefficient of 
activity 467751 ($463.35) minus the same coefficient for activity 
467701 ($537.43), equals $-74.08. 
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the shadow price equals $9,503.70) from the shadow price of an 
additional wilderness acre ($9,429.62). The result is $-74.08. 
However, for what reason should the cost of undeveloped recreation 
areas be considered fixed when society evaluates the price of wilderness? 
It is suggested, therefore, that it is indeed proper (and necessary) 
to relax the undeveloped recreation supplemental rows in order to 
obtain a truer cost for wilderness. Having done this for Run 3, initial 
marginal cost is now $-88.72, very similar to the cost derived above 
($-74.08). One would theoretically expect the cost to be similar for 
the first additional acre under both conditions (i.e., where the cost 
of undeveloped recreation is either fixed or variable). This is 
because constant and variable costs are equal for the first unit. 
The same argument, as used to relax undeveloped recreation supple­
mental rows, can be used for visual background, motorized and 
nonmotorized dispersed recreation constraints. It becomes uncertain 
when visual foreground areas are considered since society has a greater 
reason to restrict these areas from unesthetic development. However, 
as mentioned earlier, the influence of relaxing a few visual foreground 
constraints did not seem to have a significant affect on wilderness 
marginal cost. 
It is felt then, that of the preliminary computer runs. Run 4 does 
the best job at estimating "real" wilderness opportunity cost. 
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GENERAL COMMENTS SPECIFIC TO WILLAMETTE 
MARGINAL COST CURVES 
To reduce redundancy, and introduce discussions (to follow) with 
respect to specific wilderness cost curves, a set of general comments 
relevant to all curves is presented below. 
The general form of marginal cost curves estimated on the Willamette 
National Forest is illustrated below in Figure 6. 
O MC derived from shadow prices 
00 O O A MC derived from average 
opportunity costs 
Marginal Cost Curve A 
a 
Marginal Cost Curve B 
0 
WILDERNESS ACRES 
Figure 6. General representation of the Willamette National 
Forest's wilderness marginal cost curves 
To reiterate from previous discussion, the estimated marginal costs 
from which the supply curves were plotted came from two sources. In 
Figure 6, the circles indicate marginal costs determined from the 
shadow prices of wilderness at specific acreage allocations (w^, Wg, 
Wy), and the triangles represent marginal costs found by computing 
average unit opportunity cost between solutions (MC = ANPW/AAcres). 
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Since the measurement unit for the WILD 2 commodity row is RVD/ 
acre/year, it was necessary to adjust the shadow prices to reflect 
changes in acres, rather than RVD's. This was easily accomplished by 
multiplying the RVD shadow prices by the factor .988861 (a constant) 
which is the number of RVD's produced annually on one acre of wilderness, 
in time period 2 (if implemented in time period 1), as given in the RAA 
model matrix. This adjustment lowered the shadow prices slightly 
because the wilderness requirement for one RVD was greater than one 
acre, thus, 
One characteristic of these cost curves alluded to earlier, is that 
least cost wilderness units are allocated first when only total acres of 
wilderness are specified. This characteristic is due to the 
optimizing nature of linear programming. It is also true that the cost 
of a particular unit of wilderness is determined, in part, by its 
location on the cost curve. For instance, the cost of the same acre of 
wilderness would be higher at w^ than at w^, this is because alternative 
production sites for supplying foregone goods and services are less at 
W5. 
Marginal cost increases as more acres are allocated to wilderness. 
Two factors account for increasing marginal cost: (1) increases in 
management costs as production on more marginal land is intensified to 
meet commodity constraints, and (2) increases in foregone values of 
forest products and services given up as a consequence to increasing 
wilderness size. 
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It has been argued that candidate wilderness units across a forest 
are not homogeneous, and therefore, cannot be added to form a supply 
function. While every acre on the Willamette suitable for wilderness 
designation does not possess homogeneous physical characteristics, the 
RAA model assumes that each acre allocated to wilderness produces the 
same number of RVD's. In this regard. Method I analyses present 
wilderness curves representing the minimum cost (wilderness price) 
necessary to optimally provide a specified level of wilderness RVD's 
(acres) given a particular set of management constraints. Also, the 
highest cost wilderness unit does not necessarily provide the highest 
quality or "best" wilderness experience since that would involve making 
personal judgments about the physical characteristics of the area. 
If wilderness quality judgments are to be made, the Method II procedure 
should be utilized to estimate costs of specific areas under specific 
circumstances. 
Assume marginal cost curve A in Figure 6 represents wilderness 
supply under a constrained commodity set (i.e., commodity rows are set 
greater than or equal to a specified nonzero value) and marginal cost 
curve B illustrates the unconstrained case (i.e., commodity rows are set 
greater than or equal to zero). Since the production of commodities 
and services are free to take any nonnegative value for B, it is not 
surprising to find its marginal costs of allocating wilderness lower. 
In other words, marginal cost curve B, represents wilderness designation 
at maximum economic efficiency (least-cost) given specified management 
restrictions. 
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Note that marginal cost curves A and B converge where wilderness 
allocation is at its maximum implying that increases in management costs 
with respect to the price of wilderness are relatively unimportant. This 
is because unconstrained curve B, where management costs do not need to 
rise in order to meet commodity constraints, reaches the same value 
(marginal cost) as does constrained curve A. So, the major reason 
wilderness supply curves are positively sloped (at an increasing rate) 
on the Willamette is because of foregone forest product and service 
values given up as a consequence of increasing wilderness size. 
It could be claimed that constrained marginal cost curve A 
reflects a short-run situation and that unconstrained marginal cost 
curve B is pertinent only to the long-run, therefore, making comparisons 
between the two curves irrelevant. However, the short-run is usually 
defined as a situation in which plant size is not changed but that 
inputs flowing through to the plant can be changed (Herfindahl and 
Kneese, 1974). Thus, both curves reflect a short-run condition since 
plant size (i.e., acres available for wilderness designation) remains 
fixed as wilderness output increases under a given management regime. 
To illustrate a changing plant size for wilderness, see Figure 5, where 
wilderness plant size increases from Run 2 to Run 4. 
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METHOD I RESULTS 
Method I analyses give "least cost" wilderness marginal cost 
curves under a variety of management and commodity constraints. In all 
solutions, NPW of the Forest was maximized using a discount rate of 
7 percent. Table 6 and Figure 7 present estimated marginal costs of 
wilderness designation under Proposed Action Constraint Sets 1 and 2.^ 
For each Constraint Set (1 and 2), a total of 201,649 additional acres 
of wilderness were forced into solution. This accounted for 88 percent 
of the 229,753 acres available in the model for addition to existing 
wilderness. The remaining acres available for wilderness designation 
were left to uses such as special interest and research natural areas, 
or were not allocated to wilderness in order to provide a margin against 
an infeasibility in the last solution. Existing wilderness comprises 
2 
about 15 percent of total Forest acres, if all roadless areas were des­
ignated wilderness, the wilderness component would increase to 30 percent. 
Wilderness Costs Under Proposed Action Constraint Sets 1 and 2 
For Constraint Set 1, marginal cost at existing wilderness 
(approximately 254,750 acres) is $-88.72. As additional wilderness is 
forced into solution, cost increases rapidly to $758.49 at 259,806 acres 
and continues increasing at a less rapid rate to $1,408.01 at 
^It was necessary to modify the initial constraint set such that 
cost curves were possible to construct. See the "preliminary computer 
runs section" for a discussion of these modifications. 
2 Acres on the Willamette National Forest under Forest Service 
management. 
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Table 6. Estimated per acre marginal cost and associated wilderness 
acres (in solution) for Proposed Action Constraint Sets 1 
and 2 on the Willamette National Forest 
Proposed Action Set 1 Proposed Action Set 2 
Marginal Cost 
of Wilderness^ 
b 
$ -88.72 
477.11^ 
758.49 
836.27 
862.09 
940.07 
1,176.56 
1,408.01 
1,452.47 
1,452.47 
1,452.47 
1,452.47 
1,452.47 
1,515.88 
1,547.91 
1,579.28 
1,626.30 
1,898.82 
2,271.51 
2,894.32 
9,763.10 
9,815.10 
9,851.04 
Wilderness Acres 
in Solution 
254,750 
257,278 
259,806 
262,334 
264,863 
269,919 
274,975 
285,087 
295,200 
305,313 
315,426 
325,538 
335,651 
345,763 
355,876 
365,989 
376,102 
386,500 
396,899 
408,850 
420,801 
438,498 
456,195 
Marginal Cost 
of Wilderness 
$ -88.72 
89.22 
190.92 
342.04 
414.13 
475.51 
636.72 
856.26 
941.40 
1,151.56 
1,305.06 
1,317.63 
1,325.11 
1,325.11 
1,325.11 
1,325.11 
1,325.11 
1,351.14 
1,820.54 
2.666.09 
9.763.10 
9,815.46 
9,851.04 
Wilderness Acres 
in Solution 
254,750 
257,278 
259,806 
262.334 
264,863 
269,919 
274,975 
285,087 
295,200 
305,599 
315,998 
326,110 
336,223 
346.335 
356,448 
366,561 
376,674 
387,564 
398,454 
409,628 
420,801 
438,498 
456,195 
^All marginal cost estimates are stated in discounted terms at a 
rate of 7 percent. 
^All odd numbered marginal cost estimates are derived from WILD 2 
shadow prices (e.g., -88.72, 758.49, 862.09). 
All even numbered cost estimates are derived from average unit 
opportunity costs (i.e., MC = ANPW/AAcres). 
10 
9 
o 
o 8 
7 U) 
6 
5 
4 Proposed Action Set 1 
3 
+-> 
2 
a. 
Proposed Action Set 2 
0 
I 
I 
L J I L J L J L J L J L 
250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 460 
Wilderness (Thousands of Acres) 
Figure 7. Estimated per acre marginal cost of wilderness for Proposed Action 
Constraint Sets 1 and 2 on the Willamette National Forest 
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285,087 acres. Marginal cost, then remains constant or slightly 
increasing from $1,452.47 to $1,626.30 between 295,200 and 376,102 acres, 
following which, it increases at a moderate rate to $2,894.32 at 
408,850 acres. Thereafter, cost increases very rapidly to $9,763.10 
at 420,801 acres and finally rises slightly to $9,851.04 at 456,195 
acres. These increasing costs are caused by (1) increases in management 
effort as production on more marginal land is intensified to meet 
commodity constraints and (2) increases in foregone values of forest 
products and services. 
Foregone values account for most of the rise in wilderness cost. 
Table 7 presents changes in NPW and commodity output values between 
selected levels of wilderness for Proposed Action Constraint Set 1.^ 
Commodities that decrease in total output and thus, raise marginal cost 
as wilderness increases, are sawtimber (WOOD), forage (FORAG), 
intensive recreation (REC-I), dispersed recreation (REC-D), auto 
associated recreation (REC-A), water yield (WATER), big game hunting 
2 (BGAME), and small game hunting (SGAME). 
Between 255,000 and 410,000 wilderness acres, WOOD 1 is the most 
significant foregone commodity contributing to marginal cost. WATER is 
another important foregone value in this range. After 410,000 acres, 
^Absolute values for NPW and commodity outputs for Constraint Set 
1 are presented in Appendix C, Table 54. 
2 Sediment output (SED) and fuel used in road building and logging 
(FUEL) also decrease with increasing wilderness, but since their benefit 
indexes are negative, losses in their respective outputs would subtract 
from marginal cost, not add to it. 
Table 7. Changes in NPW and commodity output values for Proposed Action Constraint Set 1 on the 
Willamette National Forest between selected levels of Wilderness (measurement units 
are those originally specified for each output)^ 
Commodity Output A Output A Output A Output A Output 
Name between between between between between 
254,750- 295,200- 335,651- 376,102- 420,801-
295,200 A.c 335,651 A. 376,102 A. 420,801 A. 456,195 A. 
NPW 1 -44,624,545.00 -58,753,081.00 -62,600,486.00 -108,669,661.00 -347,398,258.00 
NPW 2 -37,102,382.00 -47,497,135.00 -50,877,798.00 -74,798,558.00 -92,821,391.00 
NPW 3 -26,371,754.70 -33,162,727.90 -35,685,367.90 -46,635,717.10 16,536,682.80 
BGAMBl -115.61 -128.45 -135.78 -105.81 546.56 
BGAME2 -405.79 -400.64 -624.42 -396.97 988.96 
BGAME3 -21.17 -2.98 13.93 175.68 1,436.36 
FISHLl 0.00 0.00 0.00 0.00 0.00 
FISHL2 0.00 0.00 0.00 0.00 0.00 
FISHL3 0.00 0.00 0.00 0.00 0.00 
FISHSl 0.00 0.00 0.00 0.00 0.00 
FISHS2 0.00 0.00 0.00 0.00 0.00 
FISHS3 0.00 0.00 0.00 0.00 0.00 
FORAGl -629.45 -732.78 -819.82 -1,116.14 0.00 
F0RAG2 -159.39 -257.88 -285.69 -334.44 0.00 
F0RAG3 8.90 4.15 17.22 23.68 0.00 
FSHWLl 0.00 0.00 0.00 0.00 0.00 
FSHWL2 0.00 0.00 0.00 0.00 0.00 
FSHWL3 0.00 0.00 0.00 0.00 0.00 
FSHWSl 0.00 0.00 0.00 0.00 0.00 
FSHWS2 0.00 0.00 0.00 0.00 0.00 
FSHWS3 0.00 0.00 0.00 0.00 0.00 
FUEL 1 -2,367,433.54 -3,100,287.17 -3,102,473.54 -4,125,540.33 0.00 
FUEL 2 -45,617.75 -16,880.37 44,247.96 137,440.41 0.00 
FUEL 3 -106,389.97 -139,460.70 -67,532.51 -89,325.57 0.00 
HOMESl 0.00 0.00 0.00 0.00 0.00 
H0MES2 0.00 0.00 0.00 0.00 0.00 
H0MES3 0.00 0.00 0.00 0.00 0.00 
MINRLl 0.00 0.00 0.00 0.00 0.00 
MINRL2 0.00 0.00 0.00 0.00 0.00 
MINRL3 0.00 0.00 0.00 0.00 0.00 
NERGYl 0.00 0.00 0.00 0.00 0.00 
NERGY2 0.00 0.00 0.00 0.00 0.00 
NERGY3 0.00 0.00 0.00 0.00 0.00 
REC-Al 185.45 
-3,783.84 -2,622.68 5,249.84 -678.35 
REC-A2 
-507.39 -4,118.29 -2,622.03 7,203.70 -2,025.99 
REC-A3 -16,426.45 -2,896.02 -23,271.87 -25,374.16 -6,480.87 
REC-Dl 
-4,486.75 -3,554.29 -3,655.11 -166.02 0.00 
REC-D2 
-17,057.54 -16,252.27 -17,015.04 -15,807.53 0.00 
REC-D3 
-64,598.21 -75,715.87 -75,133.27 -84,510.45 0.00 
REC-Il 0.00 0.00 0.00 
-1,932,534.40 -27,303,805.72 
REC-I2 0.00 0.00 0.00 
-4,581,881.70 -64,735,079.20 
REC-I3 0.00 0.00 0.00 -4,604,697.20 -65,057,456.50 
^See Table 1 for a description of commodity names and specification of measurement units. 
= change in. 
= Acres. 
Table 7 (continued) 
Commodity Output A Output 
Name between between 
254,750- 295,200-
295,200 335,651 A. 
REC-Wl 0.00 0.00 
REC-W2 0.00 0.00 
REC-W3 0.00 0.00 
RECWDl 0.00 0.00 
RECWD2 0.00 0.00 
RECWD3 0.00 0.00 
RECWIl 0.00 0.00 
RECWI2 0.00 0.00 
RECWI3 0.00 0.00 
S ED 1 -119,094.10 -200,395.25 
S ED 2 -80,710.17 -73,721.02 
BED 3 -8,055.82 1,888.40 
SGAMEl -77.73 -105.97 
SGAME2 -161.03 -199.26 
SGAME3 -201.76 -217.43 
SKIINl 0.00 0.00 
SKIIN2 0.00 0.00 
SKIIN3 0.00 0.00 
STVOLl 1,116,966.46 1,406,250.15 
STV0L2 2,175,653.73 2,529,001.24 
STV0L3 1,917,804.03 2,083,103.36 
WATER! -27,608.20 -39,184.92 
WATER2 -12,483.90 -19,269.14 
WATER3 -5,392.21 -7,745.55 
A Output 
between 
335,651-
376,102 A, 
A Output 
between 
376,102-
420,801 A. 
A Output 
between 
420,801-
456,195 A. 
0.00 845.23 7,031.15 
0.00 4,194.63 33,261.26 
0.00 5,010.34 39,587.08 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
-164,173.43 -225,836.73 -2.34 
-85,025.24 -67,116.12 -4.47 
1,775.54 9,081.65 -0.89 
-63.74 116.18 220.45 
-128.54 39.63 77.31 
-179.26 
-171.90 76.41 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
1,497,669.51 2,007,291.47 -0.75 
3,043,435.51 4,144,756.49 0.00 
2,840,776.00 3,988,731.65 0.74 
-37,233.31 -45,646.87 -5.96 
-16,200.46 -12,433.31 -19.67 
-4,801.15 -1,104.02 -28.01 
WILD 1 15,777.73 16,839.29 16,839.29 15,245.64 14,734.37 
WILD 2 40,000.00 40,000.00 40,000.00 40,000.00 35,000.00 
WILD 3 37,841.74 40,387.80 40,387.80 44,615.92 35,339.32 
WILDWl 0.00 0.00 0.00 0.00 0.00 
WILDW2 0.00 0.00 0.00 0.00 0.00 
WILDW3 0.00 0.00 0.00 0.00 0.00 
WOOD 1 -200,443.72 -245,597.09 -267,416.64 -357,803.11 0.00 
WOOD 2 0.00 0.00 0.00 0.00 0.00 
WOOD 3 0.00 0.00 0.00 0.00 0.00 
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the loss in REC-I accounts for the major share of the cost of wilderness. 
Figures 8 and 9 illustrate the relative importance of WOOD 1 and REC-I 1 
with respect to marginal cost as wilderness is increased. The pattern 
for REC-I2 and REC-I3, as seen in Table 7, parallels that of REC-Il in 
Figure 9. Looking at the loss in net benefit only, WOOD 1 and REC-I 
probably account for 50 to over 90 percent of total marginal cost, 
depending on the number of wilderness acres forced into solution.^ 
Since WOOD 2 and WOOD 3 are at their limits (i.e., no surplus sawtimber 
is produced in either time period 2 or 3), it is logical to expect that 
timber management costs would change as increasing wilderness forces 
timber production onto alternative sites. The direction of this change 
is ambiguous because it depends heavily on the value of nontimber 
activities suitable on substitute areas. That is, consider two RAU's 
(A and B), assume timber and recreation productivity is high on A and 
low on B, and that the value of recreation is much higher than timber 
on A. Then, to maximize NPW and to meet timber constraints, A is 
allocated to recreation and B to timber. As more wilderness is forced 
into solution, timber management costs could decrease if RAU B goes to 
These percentages are based on the following data for timber: 
average implementation cost of $101.43/acre, operation and maintenance 
cost of $5.75/acre/year, average variable cost of $174.51/MBF, benefit 
index value of $197.56/MBF, average productivity of 2.812 MBF/acre/year, 
and production site size of 71,281.55 acres; and for intensive recrea­
tion: implementation cost of $13,000/acre, operation and maintenance 
cost of $675.00/acre/year, and production site size of 37,899 acres. 
These figures were obtained from (1) the RAA matrix, (2) final solution 
outputs, and (3) the booklet, "Basic Quantitative Data," Willamette N.F. 
Land Use Planning, 1974. See Appendix A, Tables 50 and 51 for 
implementation, operation and maintenance, and variable costs by 
management activity. 
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Figure 9. Average per acre decrease in sawtimber (WOOD 1) and 
intensive recreation (REC-Il) outputs in time period 
1 because of increasing wilderness size under 
Proposed Action Constraint Set 1 
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wilderness and A to timber. While it is not always clear in what 
direction management costs move as more acres are designated wilderness, 
it is apparent that they play a relatively small role in determining 
marginal costs because of the large volume of foregone forest 
commodities and services.^ 
In general, very steep and rocky areas with marginal to medium 
sawtimber were the first to be designated as wilderness (255,000 to 
265,000 acres), with very steep to steep upland slopes with medium to 
large sawtimber (285,000 to 375,000 acres) next. Third to be allocated 
were steep to moderately steep uplands and lower slopes with primarily 
large sawtimber (395,000 to 415,000 acres) and finally, areas with 
rolling slopes and upland flats containing medium to large sawtimber 
were designated as wilderness (420,000 to 455,000 acres). 
Note that the rolling slopes and upland flats are very suitable 
for intensive recreation. It is not surprising then, to find foregone 
REC-I output contributing most to marginal cost at large wilderness 
allocations. For a complete listing of roadless RAU's to come into 
solution as wilderness, in their order of designation, see Appendix C, 
Table 60. 
For Constraint Set 2, marginal cost at existing wilderness 
(approximately 254,750 acres) is also $-88.72. Cost increases moderately 
to $1,305.06 at 315,998 acres, remains somewhat constant to $1,351.14 at 
^One reason for the large volume of foregone values is the fact 
that most commodity rows are not limiting (i.e., the model is free to 
trade nonwilderness outputs for wilderness without violating many 
management restrictions). The only significant constraining commodity 
rows (other than WILD 2) are WOOD 2 and WOOD 3. 
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387,564 acres, increases moderately to $2,666.09 at 409,628 acres, then 
rapidly increases to $9,763.10 at 420,801 acres and finally, increases 
slightly to $9,851.04 at 456,195 acres. All commodity rows were 
unconstrained^ for Set 2, and as such, provide cost estimates based 
upon maximum economic efficiency with respect to the modified Proposed 
Action management regime. 
As was the case for Set 1, the major factor contributing to 
estimated wilderness marginal cost is foregone forest commodities and 
services. Table 8 outlines the changes in NPW and commodity output 
values between selected levels of wilderness for Proposed Action 
2 Constraint Set 2. Commodities that add to marginal cost via reductions 
in output caused by increasing wilderness are: WOOD, FORAG, REC-I, 
REC-D, REC-A, WATER, BGAME, and SGAME. These are the same commodities 
whose outputs decreased for Set 1. Also, in general, these outputs 
are reduced in the same relative proportion as for Set 1 with respect to 
commodities and level of wilderness. That is, loss of WOOD and WATER 
outputs contribute most to marginal cost at wilderness allocations of 
less than 410,000 acres and decreased REC-I outputs account for most of 
marginal cost when wilderness allocations are greater than 410,000 
acres. Figures 10 and 11 (Set 2) show a similar pattern of absolute 
and marginal output loss (for WOOD 1 and REC-11) as was presented in 
^All commodity rows possessing nonzero RHS's (except WILD 2) for 
Constraint Set 1 were set greater than or equal to zero for Constraint 
Set 2, All free commodity rows were left unchanged. 
2 
Absolute values for NPW and commodity outputs for Proposed Action 
Constraint Set 2 are presented in Appendix C, Table 55. 
Table 8 . Changes in NPW and commodity output values for Proposed Action Constraint Set 2 on the 
Willamette National Forest between selected levels of Wilderness (measurement units 
are those originally specified for each output)^  
Commodity Output A Output A Output A Output A Output 
Name between between between between between 
254,750- 295,200- 336,223- 376,674- 420,801-
295,200 A.c 336,223 A. 376,674 A. 420,801 A. 456,195 A. 
NPW 1 -24,307,482.00 -50,599,538.00 -53,601,489.00 -89,009,739.00 -347,398,408.00 
NPW 2 -19,651,707.00 -40,512,998.00 -43,057,650.00 -58,042,091.00 -92,821,419.00 
NPW 3 -13,480,126.90 -28,102,494.80 -29,938,459.30 -34,553,967.40 16,536,697.80 
BGAMEl -131,35 -124.48 -124.83 -77.64 546.56 
BGAME2 -443.46 -402.70 -390.71 -339.70 988.96 
BGAME3 -25.35 -27.38 -23.18 48.65 1,436.37 
FISHLl 0.00 0.00 0.00 0.00 0.00 
FISHL2 0.00 0.00 0.00 0.00 0.00 
FISHL3 0.00 0.00 0.00 0.00 0.00 
FISHSl 0.00 0.00 0.00 0.00 0.00 
FISHS2 0.00 0.00 0.00 0.00 0.00 
FISHS3 0.00 0.00 0.00 0.00 0.00 
FORAGl -133.77 -655.31 -663.39 -830.80 0.00 
F0RAG2 -50.06 -245.35 -248.37 -310.88 0.00 
F0RAG3 0.00 0.00 0.00 0.00 0.00 
FSHWLl 0.00 0.00 0.00 0.00 0.00 
FSHWL2 0.00 0.00 0.00 0.00 0.00 
FSHWL3 0.00 0.00 0.00 0.00 0.00 
FSHWSl 0.00 0.00 0.00 0.00 0.00 
FSHWS2 0.00 0.00 0.00 0.00 0.00 
FSHWS3 0.00 0.00 0.00 0.00 0.00 
FUEL 1 -1,864,510.77 -2,617,291.36 -2,836,475.52 -3,062,414.75 0.00 
FUEL 2 -21,502.31 -43,098.12 -52,677.54 -56,125.78 0.00 
FUEL 3 -92,621.37 -140,244.25 -157,295.28 -169,129.30 0.00 
HOMES 1 0.00 0.00 0.00 0.00 0.00 
HOMES2 0.00 0.00 0.00 0.00 0.00 
H0MES3 0.00 0.00 0.00 0.00 0.00 
MINRLl 0.00 0.00 0.00 0.00 0.00 
MINRL2 0.00 0.00 0.00 0.00 0.00 
MINRL3 0.00 0.00 0.00 0.00 0.00 
NERGYl 0.00 0.00 0.00 0.00 0.00 
NERGY2 0.00 0.00 0.00 0.00 0.00 
NERGY3 0.00 0.00 0.00 0.00 0.00 
REC-Al 
-5,736.63 -4,293.75 -4,432.97 -4,561.34 -678.35 
REC-A2 
-9,840.41 -5,754.19 -5,285.28 
-5,438.30 -2,025.98 
REC-A3 -19,809.68 -2,501.76 -853.90 
-878.59 -6,480.85 
REC-Dl 
-3,596.37 -3,778.62 -3,972.64 -2,480.22 0,00 
REC-D2 -15,190.88 -17,441.72 -17,198.36 
-17,696.36 0,00 
REC-D3 -68,001.84 -75,157.58 -74,109.10 -76,255.04 0.00 
REC-Il 0.00 0.00 0.00 
-1,932,533.40 -27,303,805,56 
REG-I2 0.00 0.00 0.00 
-4,581,883.50 -64,735,077.40 
REC-I3 0.00 0.00 0.00 -4,604,697.30 -65,057,456.40 
REC-Wl 0.00 0.00 0.00 845.23 7,031.15 
REC-W2 0.00 0.00 0.00 4,194.63 33,261,26 
REC-W3 0.00 0.00 0.00 5,010.33 39,587.08 
See Table 1 for a description of commodity names and specification of measurement units, 
= change in. 
c A = Acres. 
Table 8 (continued) 
Commodity Output A Output 
Name between between 
254,750- 295,200-
295,200 336,223 A. 
RECWDl 0.00 0.00 
RECWD2 0.00 0.00 
RECWD3. 0.00 0.00 
RECWIl 0.00 0.00 
RECWI2 0.00 0.00 
RECWI3 0.00 0.00 
S ED 1 
-206,892.56 -195,728.99 
S ED 2 -72,375.82 -70,089.01 
S ED 3 20.87 76.47 
SGAMEl -106.74 -117.14 
SGAME2 -193.20 -217.53 
SGAME3 -194.45 -223.24 
SKIINl 0.00 0.00 
SKIIN2 0.00 0.00 
SKIIN3 0.00 0.00 
STVOLl 853,186.85 1,230,013.74 
STV0L2 1,987,717.30 2,508,667.11 
STV0L3 2,473,022.04 2,517,376.10 
WATERl -20,635.73 -35,040.60 
WATER2 -10,883.66 -18,199.91 
WATER3 -4,831.77 -7,810.67 
WILD 1 15,777.73 16,624.62 
WILD 2 40,000.00 40,000.00 
WILD 3 37,841.74 40,957.33 
A Output A Output A Output 
between between between 
336,223- 376,674- 420,801-
376,674 A. 420,801 A. 456,195 A. 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
-193,113.01 -166,596.44 -2.35 
-69,380.19 -58,555.16 -4.47 
-3.72 -2.03 -0.89 
-125.40 -82.27 220.45 
-225.84 -199.67 77.31 
-225.39 -228.70 76.41 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
1,275,718.96 1 ,494,155.32 0.00 
2,316,834.40 3 ,285,463.53 -0.74 
2,047,196.03 3 ,483,764.82 1.50 
-36,615.43 -31,650.22 -6.30 
-18,962.47 -14,582.57 -19.67 
-8,089.32 -4,770.90 -27.94 
16,839.29 15,460.30 14 ,734.37 
40,000.00 40,000.00 35 ,000.00 
40,387.80 44,046.39 35 ,339.32 
WILDWl 0.00 0.00 
WILDW2 0.00 0.00 
WILDW3 0.00 0.00 
WOOD 1 -151,302.70 -220,679.98 
WOOD 2 -2,599.06 -4,954.73 
WOOD 3 -11,899.76 -7,381.56 
0 .00  
0.00  
0 .00  
-231,412.87 
-3,568.15 
-3,941.50 
0.00 
0 .00  
0 .00  
-266,314.15 
-9,425.58 
-10,600.76 
0.00 
0.00 
0.00 
0 .00  
0.00  
0.00 
88 
WOOD 1 UNDER SET 2 
J I I I I I I J I L 
250 280 310 340 370 400 
WILDERNESS ACRES (xlOOO) 
430 460 
REC-Il UNDER SET 2 
± J I L J I L 
250 280 430 460 
Figure 10. 
310 340 370 400 
WILDERNESS ACRES (xlOOO) 
Sawtimber (WOOD 1) and intensive recreation (REC-Il) 
outputs in time period 1 at increasing levels of 
wilderness under Proposed Action Constraint Set 2 
89 
WOOD 1 UNDER SET 2 
6 
5 
4 
3 
2 
1 
J L J L J L ± 
\ 
J L 
\ 
JA. 
250 280 310 340 370 400 
WILDERNESS ACRES (xlOOO) 
430 460 
1000 
900 
800 
700 
600 
500 
400 
300 
200 
100 
-
REC- n  UNDER SET 2 
— 
/ 
/ 
_ / 
/ 
- / f 
/ 
/ 
/ 
_ / 
/ 
— / 
1 1 1 1 1 1 1 1 1 1 1 1 1 
250 280 310 340 370 400 
WILDERNESS ACRES (xlOOO) 
430 460 
Figure 11. Average per acre decrease in sawtimber (WOOD 1) 
and intensive recreation (REC-Il) outputs in 
time period 1 because of increasing wilderness 
size under Proposed Action Constraint Set 2 
90 
Figures 8 and 9 (Set 1). The order in which roadless RAU's come into 
solution as wilderness increases is similar to the order for Constraint 
Set 1. For a complete list and description of roadless RAU's, in order 
of wilderness designation, see Appendix C, Table 61. 
Significant differences in reduced outputs between Sets 1 and 2 are: 
(1) less output is lost for WOOD, WATER, and FORAG at most levels of 
wilderness for Set 2 and (2) less REC-A (auto associated recreation) 
output is foregone for Set 1. There are minor variations in other 
commodity outputs (between the two sets), but nothing of a uniform 
nature. It is interesting to note that output losses of REC-Il, REC-I2, 
and REC-I3 between 376,674, and 456,195 wilderness acres, are the same 
under both constraint sets. In fact, reduction of all commodity outputs 
is the same for Sets 1 and 2 between 420,801 and 456,195 acres. 
As indicated earlier, the only structural difference between Sets 1 
and 2 is that for Set 2, the RHS values for commodity rows WOOD 1, 
WOOD 2, WOOD 3, REC-Il, REC-I2, REC-I3, SKIINl, SKIIN2, and SKIIN3 were 
set greater than or equal to zero. This resulted in a higher NPW 1 
value for Set 2. At a wilderness allocation of approximately 356,000 
acres, the difference in NPW between the two sets is about 440 million 
dollars. An increase in value (NPW) due to nontimber management 
activities accounts for roughly three percent of this difference. The 
rest (about 97 percent) can be attributed to value increases resulting 
from reallocating timber management activities. Nearly 40 percent of 
the Forest was involved in these reallocations. 
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The NPW from acres allocated to nontimber activities increased by 
approximately 2 percent on 12 percent more land, while NPW from acres 
assigned timber activities increased by about 166 percent on 4 percent 
less land. Timber production in time period 1 almost doubled and 
production during time periods 2 and 3 substantially decreased.^  
Several points are indicated above: (1) the marginal cost 
curve for Constraint Set 2 is based upon maximum economic efficiency 
(given a management regime), (2) the major factor contributing to 
marginal cost (for both sets) is foregone forest product and service 
flows, (3) less sawtimber, water yield, and forage is foregone at all 
levels of wilderness allocation for Set 2, (4) between 420,801 and 
456,195 wilderness acres, foregone values are the same for both sets, and 
(5) timber production (at the midrange of wilderness allocation) is more 
efficient for Set 2. Thus, the vertical gap created between the marginal 
cost curves for Sets 1 and 2 is a result of differences in management 
efficiency, however, these differences in efficiency are negated as more 
acres are constrained to wilderness. 
Wilderness Costs Under Alternative Constraint Sets B and E 
Estimated marginal cost curves for Alternative Constraint Sets B 
and E are presented in Table 9 and Figure 12. The emphasis for Constraint 
Set B is timber production while for Constraint Set E, the emphasis is 
wilderness study. Sets B and E represent two of the seven management 
R^ecall that timber production during time periods 2 and 3 for 
Set 1 was limiting. 
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Table 9. Estimated per acre marginal cost and associated wilderness 
acres (in solution) for Alternative Constraint Sets B and 
E on the Willamette National Forest 
Alternative Set B Alternative Set E 
Marginal Cost Wilderness Acres Marginal Cost Wilderness Acres 
of Wilderness in Solution of Wilderness in Solution 
$ -88.72^  254,750 $ -88.72 254,750 
458.66 256,014 149.34 256,014 
758.48 257,278 584.24 257,278 
758.47 258,542 584.49 258,542 
758.49 259,806 600.16 259,806 
852.57 262,334 697.96 262,334 
862.09 264,863 727.26 264,863 
966.88 269,919 820.86 269,919 
1,176.56 274,975 1,071.65 274,975 
1,422.39 285,088 1,206.68 285,088 
1,452.47 295,201 1,337.38 295,201 
1,452.47 305,313 1,422.73 315,426 
1,452.47 315,426 1,433.54 335,651 
1,452.47 325,538 1,433.54 345,763 
1,452.47 335,651 1,433.54 355,876 
1,521.87 345,764 1,479.57 365,989 
1,547.91 355,876 1,511.82 376,102 
1,592.48 365,989 1,616.08 386,500 
1,626.30 376,102 1,869.64 396,899 
1,927.32 386,500 1,881.20 408,723 
2,224.45 396,899 3,122.50 420,547 
3,505.67 408,632 8,327.73 440,136 
9,767.18 420,366 9,819.46 459,726 
9,819.44 438,063 
9,851.04 455,760 
A^ll marginal cost estimates are stated in discounted terms at a 
rate of 7 percent. 
All odd numbered marginal cost estimates are derived from WILD 2 
shadow prices (e.g., -88.72, 758.48, 758.49). 
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alternatives identified and evaluated in the Willamette's Draft 
Environmental S tatement. 
A major structural difference between the management constraints 
for Constraint Sets 1 and 2 and Constraint Sets B and E is that Constraint 
Sets B and E contain no motorized or nonmotorized dispersed recreation 
supplemental rows. This is because these supplemental rows were added after 
the Draft Environmental Statement had been reviewed. Thus, this omission 
allows the model to allocate resources more efficiently because the set of 
alternative production sites for foregone commodities is considerably 
larger. Another significant change in model constraints is related to 
the RHS values for WOOD 1, WOOD 2, and WOOD 3. For Set B, respective RHS 
values were set greater than or equal to 736,900, 526,500, and 526,500 
MBF. Compared to Set 1, this amounted to a 44,270 MBF increase for time 
period 1 and a 73,170 MBF decrease for time periods 2 and 3. Since 
only WOOD 2 and WOOD 3 are limiting, decreasing their RHS values would 
tend to increase NPW. The increase in the RHS value for WOOD 1 has no 
effect on NPW since it does not exceed surplus production. For Set E, 
RHS values for WOOD 1, WOOD 2, and WOOD 3 were set greater than or 
equal to 524,100, 399,400, and 399,400 MBF, respectively. Again, 
compared to Set 1, this amounted to a 168,530 MBF decrease for WOOD 1 
and a 200,270 MBF decrease for WOOD 2 and WOOD 3. As before, the 
reduction in RHS values for WOOD 2 and WOOD 3 would work to increase NPW. 
Figure 12 shows that marginal cost increases with increasing 
wilderness, in much the same manner as for Set 1 and 2. In fact, the 
marginal cost curve for Alternative B is identical (with minor 
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exceptions) to that for Set 1. Table 10 presents changes in NPW and 
commodity output values between selected levels of wilderness for 
Alternative Constraint Set B.^  Again, foregone commodity values 
contribute most to marginal cost with WOOD, WATER, and REC-I being the 
most important contributors. Generally, slightly more sawtimber and 
forage and less dispersed and auto associated recreation is lost under 
Set B than Set 1. The order in which roadless RAU's are allocated to 
wilderness is similar to Set 1 (see Appendix C, Table 62). Changes in 
NPW and commodity output values between selected levels of wilderness 
for Alternative Constraint Set E are given in Table 11. Commodities 
contributing most to marginal cost, are again, WOOD, WATER, and REC-I. 
Because the lower RHS values for WOOD 2 and WOOD 3 have made the model 
more efficient, wilderness cost is lower than for Set B at practically 
2 
all levels of wilderness designation. 
The most significant difference in commodity output flows with 
respect to Alternatives B and E occurs between 376,102 and 455,760 
acres of wilderness. For Set E, slightly more sawtimber is foregone 
A^bsolute NPW and commodity output values for Set B are presented 
in Appendix C, Table 56. 
2 
The RHS values for WOOD 2 and WOOD 3 for Set E were set 127,100 MBF 
lower than for Set B. Another significant structural difference between 
Sets B and E is that there were 7,498 more acres of research natural 
area and 38,842 more acres of Waldo Lake Recreation Area constrained by 
supplemental rows for Set B. And, supplemental rows constrained 16,556 
more acres of visual foreground and 12,569 more acres of visual background 
for Set E. The relaxation of research natural area constraints helped 
lower the cost of wilderness for Set E at large wilderness allocations 
by allowing greater freedom in resource allocation. 
Table 10. Changes in NPW and commodity output values for Alternative Constraint Set B on the 
Willamette National Forest between selected levels of Wilderness (measurement units 
are those originally specified for each output)^  
Commodity 
Name 
Output 
between 
254,750-
295,201 A.c 
A Output 
between 
295,201-
335,651 A. 
A Output 
between 
335,651-
376,102 A. 
 ^Output 
between 
376,102-
420,366 A. 
 ^Output 
between 
420,366-
455,760 A. 
NPW 1 -45,933,872.00 -58.753,118.00 -62,989,332.00 -122,350,007.00 -347,551,667.00 
NPW 2 -38,174,484.00 -47,497,134.00 -51,259,101.00 -75,916,294.00 -92,899,203.00 
NPW 3 -27,125,090.30 -33,162,757.80 -35,980,969.70 -43,167,173.80 16,499,429.90 
BGAMEl -116.47 -128.44 -133.35 -58.20 559.24 
BGAME2 -404.48 -400.64 -458.71 -329.42 1,012.11 
BGAME3 -12.87 -2.98 27.27 205.76 1,469.54 
FISHLl 0.00 0.00 0.00 0.00 0.00 
FISHL2 0.00 0.00 0.00 0.00 0.00 
FISHL3 0.00 0.00 0.00 0.00 0.00 
FISHSl 0.00 0.00 0.00 0.00 0.00 
FISHS2 0.00 0.00 0.00 0.00 0.00 
FISHS3 0.00 0.00 0.00 0.00 0.00 
FORAGl -643.83 -732.78 -826.81 -981.88 0.00 
F0RAG2 -163.08 -257.88 -288.46 -332.82 0.00 
F0RAG3 9.10 4.16 18.21 13.59 0.00 
FSHWLl 0.00 0.00 0.00 0.00 0.00 
FSHWL2 0.00 0.00 0.00 0.00 0.00 
FSHWL3 0.00 0.00 0.00 0.00 0.00 
FSHWSl 0.00 0.00 0.00 0.00 0.00 
FSHWS2 0.00 0.00 0.00 0.00 0.00 
FSHWS3 0.00 0.00 0.00 0.00 0.00 
FUEL 1 -2,435,758.33 -3,100,287.54 -3,121,655.44 
-3,729,434.31 0.00 
FUEL 2 -47,289.02 -16,880.37 47,816.11 80,232.73 0.00 
FUEL 3 -109,536.50 -139,460.75 -69,439.68 
-90,703.14 0.00 
HOMES1 0.00 0.00 0.00 0.00 0.00 
HOMES2 0.00 0.00 0.00 0.00 0.00 
HOMES3 0.00 0.00 0.00 0.00 0.00 
MINRLl 0.00 0.00 0.00 0.00 0.00 
MINRL2 0.00 0.00 0.00 0.00 0.00 
MINRL3 0.00 0.00 0.00 0.00 0.00 
NERGYl 0.00 0.00 0.00 0.00 0.00 
NERGY2 0.00 0.00 0.00 0.00 0.00 
NERGY3 0.00 0.00 0.00 0.00 0.00 
REC-Al 391.63 -3,783.84 -1,011,68 2,816.81 -1,371.60 
REC-A2 600.03 -4,118.19 1,459.75 5,321.04 -2,923.33 
REC-A3 
-9,922.25 -2,896.04 -19,731.12 -17,655.78 -9,459.28 
REC-Dl 
-4,363.14 -3,554.29 -3,644.34 
-1,545.29 0.00 
REC-D2 -16,566.96 -16,252.28 -16,986.67 
-15,640.92 0.00 
REC-D3 -64,569.90 -75,715.91 -75,176.12 -75,587.68 0.00 
REC-Il 0.00 0.00 0.00 -3,423,254.94 -27 ,303,805.20 
REG-I2 0.00 0.00 0.00 -8,116,256.40 —64 ,735,077.40 
REG-I3 0.00 0.00 0.00 -8,156,674.00 -65 ,057,458.40 
S^ee Table 1 for a description of commodity names and specification of measurement units. 
= change in. 
= Acres. 
Table 10 (continued) 
Commodity Output A Output 
Name between between 
254,750- 295,201-
295,201 k.^  335,651 A. 
REC-Wl 0.00 0.00 
REC-W2 0.00 0.00 
REC-W3 0.00 0.00 
RECWDl 0.00 0.00 
RECWD2 0.00 0.00 
RECWD3 0.00 0.00 
RECWIl 0.00 0.00 
RECWI2 0.00 -0.01 
RECWI3 0.00 0.00 
S ED 1 -123,418.72 -200,395.25 
SED 2 -82,705.66 -73,720.99 
SED 3 -7,972.99 1,888.38 
SGAMEl -75.47 -105.97 
SGAME2 -158.52 -199.27 
SGAME3 -201.63 -217.43 
SKIINl 0.00 0.00 
SKIIN2 0.01 0.00 
SKIIN3 0.00 0.00 
STVOLl 1,148,087.53 1,406,250.89 
STV0L2 2,231,829.99 2,529,001.98 
STV0L3 1,962,708.69 2,083,103.35 
WATERl -28,448.03 -39,184.76 
WATER2 -12,902.24 -19,268.99 
WATER3 -5,553.52 -7,745.32 
A Output 
between 
335,651-
376,102 A. 
0.00 
0.00 
0 .00  
0 .00  
0.00  
0.00 
0.00 
0 . 0 1  
0 .00  
-161,995.18 
-86,305.07 
1,902.84 
-53.13 
-109.60 
-176.97 
0.00  
0 .00  
0.00  
1,510,173.83 
3,081,092.24 
2,890,034.77 
-37,208.28 
-16,043.34 
-4,595.74 
A Output 
between 
376,102-
420,366 A. 
1,497.23 
7,430.28 
8,875.21 
0.00  
0.00 
0 .00  
0 .00  
0 .00  
0.00 
-106,702.22 
-78,700.99 
483.50 
55.62 
-22.12 
-164.52 
0 .00  
0 .00  
0 .00  
1,844,285.43 
3,912,986.81 
3,725,725.41 
-33,334.42 
-11,670.07 
-1,811.69 
A Output 
between 
420,366-
455,760 A. 
6,727.01 
31,650.82 
37,654.64 
0.00  
0.00 
0.00 
0 .00  
0.00 
0.00  
0.00 
0.00 
0.00 
233.56 
88.93 
89.34 
0 .00  
0.00 
0.00 
0.00 
0 .00  
0.74 
0 .00  
0.00  
-0.07 
WILD 1 
WILD 2 
WILD 3 
WILDWl 
WILDW2 
WILDW3 
WOOD 1 
WOOD 2 
WOOD 3 
15,777.74 
40,000.00 
37,841.74 
0.00 
0 .00  
0 .00  
206,073.62 
0.00 
0.00 
16,839.29 
40,000.00 
40,387.80 
0.01 
0.00 
0 .00  
-254,597.11 
0 .00  
0.00 
16,839.29 15,409.01 14,734.38 
40,000.00 40,000.00 35,000.00 
40,387.80 44,182.49 35,339.31 
-0.01 0.00 0.01 
0.00 0.00 0.00 
0.00 0.00 0.00 
-269,523.58 
-327,607.37 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
VO 
VO 
Table 11. Changes in NPW and commodity output values for Alternative Constraint Set E on the 
Willamette National Forest between selected levels of Wilderness (measurement units 
are those originally specified for each output)^  
Commodity Output A Output A Output A Output A Output 
Name between between between between between 
254,750- 295,201- 335,651- 376,102- 420,547-
295,201 A.c 335,651 A. 376,102 A. 420,547 A. 459,726 A. 
NPW 1 -38,090,833.00 -57,550,445.00 -58,918,856.00 -78,096,352.00 -326,271,989.00 
NPW 2 -32,193,624.00 -46,669,468.00 -47,731,996.00 -63,322,726.00 -93,911,402.00 
NPW 3 -23,087,956.10 -32,648,131.20 -33,366,791.90 -44,335,402.60 7,909,305.40 
BGAMEl -115.31 -129.07 -136.69 -132.57 473.55 
BGAME2 -496.06 -434.64 -412.44 -495.40 780.79 
BGAME3 37.36 20.03 10.34 17.80 1,258.32 
FISHLl 0.00 0.00 0.00 0.00 0.00 
FISHL2 0.00 0.00 0.00 0.00 0.00 
FISHL3 0.00 0.00 0.00 0.00 0.00 
FISHSl 0.00 0.00 0.00 0.00 0.00 
FISHS2 0.00 0.00 0.00 0.00 0.00 
FISHS3 0.00 0.00 0.00 0.00 0.00 
FORAGl -677.39 -762.35 -783.20 -1,111.86 -174.94 
F0RAG2 
-186.44 -303.47 -259.35 -393.23 -59.74 
F0RAG3 26.94 13.17 7.74 18.95 4.78 
FSHWLl 0.00 0.00 0.00 0.00 0.00 
FSHWL2 0.00 0.00 0.00 0.00 0.00 
FSHWL3 0.00 0.00 0.00 0.00 0.00 
FSHWSl 0.00 0.00 0.00 0.00 0.00 
FSHWS2 0.00 0.00 0.00 0.00 0.00 
FSHWS3 0.00 0.00 0.00 0.00 0.00 
FUEL 1 -2,063,172.31 -3,030,503.54 -3,080,875.05 -3,775,618.23 -591,113.42 
FUEL 2 -40,134.45 -11,844.56 -13,897.24 29,228.67 5,063.15 
FUEL 3 -48,272.31 -124,323.93 -139,696.63 
-113,540.96 -8,285.76 
HOMESl 0.00 0.00 0.00 0.00 0.00 
HOMES2 0.00 0.00 0.00 0.00 0.00 
HOMES3 0.00 0.00 0.00 0.00 0.00 
MINRLl 0.00 0.00 0.00 0.00 0.00 
MINRL2 0.00 0.00 0.00 0.00 0.00 
MINRL3 0.00 0.00 0.00 0.00 0.00 
NERGYl 0.00 0.00 0.00 0.00 0.00 
NERGY2 0.00 0.00 0.00 0.00 0.00 
NERGY3 0.00 0.00 0.00 0.00 0.00 
REC-Al 3,920.82 -1,985.72 -3,087.94 
-1,460.37 392.40 
REC-A2 6,517.24 -548.44 -3,093.65 1,840.98 2,233.88 
REC-A3 -22,657.72 -7,135.25 -4,627.19 
-10,551.71 
-3,855.79 
REC-Dl -4,738.69 -3,623.60 -3,420.35 
-1,670.35 1,056.20 
REC-D2 -13,789.86 -15,253.69 -15,626.67 
-16,410.07 -2,671.75 
REC-D3 -65,032.64 
-75,871.72 -76,441.48 -85,194,17 -13,646.95 
REC-Il 0.00 0.00 0.00 0.00 -24,673,590.02 
RFC-I2 0.00 0.00 0.00 0.00 -58,499,055.00 
REC-I3 0.00 0.00 0.00 0.00 -58,790,374.50 
S^ee Table 1 for a description of commodity names and specification of measurement units. 
= change in. 
= Acres. 
Table 11 (continued) 
Commodity 
Name 
Output 
between 
254,750-
295,201 A/ 
A Output 
between 
295,201-
335,651 A. 
REC-Wl 0.00 0.00 
REC-W2 0.00 0.00 
REC-W3 0.00 0.00 
RECWDl 0.00 0.00 
RECWD2 0.00 0.00 
RECWD3 0.00 0.00 
RECWIl 0.00 0.00 
RECWI2 0.00 0.00 
RECWI3 0.00 0.00 
SED 1 -184,833.37 -220,120.21 
SED 2 -80,431.86 -71,020.82 
SED 3 -1,226.35 3,394.44 
SGAMEl -24.42 -84.15 
SGAME2 -56.55 -157.50 
SGAME3 -149.49 -198.54 
SKITNI 0.00 0.00 
SKIIN2 0.00 0.00 
SKIIN3 0.00 0.00 
STVOLl 1,040,478.43 1,400,511.34 
STV0L2 2,304,397.89 2,624,916.66 
STV0L3 2,319,675.69 2,274,879.07 
WATERl -24,311.32 -38,157.63 
WATER2 
-13,740.21 -19,653.14 
WATERS -4,018.17 -6,922.34 
A Output 
between 
335,651-
376,102 A. 
0.00 
0 .00  
0.00  
0 .00  
0.00 
0 .00  
0.00  
0 .00  
0 .00  
-222,567.50 
-65,939.72 
3,236.92 
-92.94 
-175.51 
-202.14 
0.00 
0.00  
0 .00  
1,431,313.53 
2,699,850.13 
2,264,454.21 
-39,840.86 
-18,942.21 
-7,279.29 
A Output 
between 
376,102-
420,547 A. 
0.00 
0.00 
0 .00  
0.00  
0 .00  
0 .00  
0 .00  
0 . 0 0  
0.00  
-243,259.93 
-55,534.56 
4,442.76 
-25.35 
-94.27 
-197.96 
0.00 
0.00  
0.00 
1,879,154.89 
4,039,716.35 
3,807,999.94 
-40,188.95 
-15,998.48 
-3,795.17 
A Output 
between 
420,547-
459,726 A. 
6,775.32 
32,288.99 
38,451.68 
0.00  
0 .00  
0.00 
0.00 
0.00 
0.00 
-41,084.11 
-12,270.91 
1,567.90 
218.71 
85.17 
31.23 
0.00 
0.00 
0 .00  
296,172.50 
644,347.81 
622,402.13 
-6 ,260 .20  
-2,628.49 
-382.59 
WILD 1 
WILD 2 
WILD 3 
WILDWl 
WILDW2 
WILDW3 
WOOD 1 
WOOD 2 
WOOD 3 
15,777.73 
40,000.00 
37,841.73 
0.00 
0.00  
0 .00  
184,051.40 
0 .00  
0.00 
16,839.29 
40,000.00 
40,387.80 
0.00 
0.00 
0.00  
-252,499.17 
0 .00  
0.00 
16,839.29 
40,000.00 
40,387.80 
0.00  
0 .00  
0.00  
-257,736.18 
0 . 0 0  
0.00 
15,340.90 
40,000.00 
44,363.19 
0.00 
0.00 
0.00 
-333,341.40 
0.00  
0.00 
13,314.99 
35,000.00 
39,105.13 
0.00 
0 .00  
0 .00  
-52,464.01 
0.00 
0.00 
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with no loss in intensive recreation until wilderness increases exceed 
420,547 acres. But for Set B, substantial intensive recreation is lost 
beginning at 376,102 wilderness acres and no timber output is lost after 
420,366 acres. This contributes to the evident lag exhibited by the 
marginal cost curve for Constraint Set E. Also, the order in which 
roadless RAU's come into solution for Set E is similar to the order for 
Set B, except they come in at larger acreages. For example, roadless 
area from RAU 660 was first allocated at 295,201 wilderness acres for 
Alternative B, and this same area was not allocated under Alternative E 
until 335,651 acres of wilderness were designated. The complete list 
of roadless RAU's and order of allocation with increasing wilderness for 
Alternative Constraint Set E is given in Appendix C, Table 63. 
In general, the estimated marginal cost curves for Constraint Sets 
1, 2, B, and E exhibit characteristics very much alike: (1) the 
magnitude of the marginal costs is similar, (2) all curves represent 
least cost wilderness, (3) foregone forest product and service flows 
contribute most to marginal costs, and (4) the curvature (i.e., location 
of slope changes) of all curves is similar. The only differences that 
could be considered significant are (1) the vertical gap at midrange 
between the curves for Sets 1 and 2, and (2) the lag exhibited at 
large wilderness allocations by the cost curve under Set E. Both of 
these differences in estimated costs can be explained by increased economic 
efficiency because of relaxations of either commodity and/or supplemental 
rows. 
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Probably one of the more significant results obtained from the 
four marginal cost curves is that moderate changes in the management 
regime for the Willamette National Forest will have little influence 
on its marginal costs for wilderness. However, as evidenced by the 
preliminary computer runs, major changes may have very significant 
effects. Also, it is interesting to note that marginal cost of 
wilderness derived under the modified initial constraint set is negative 
at existing wilderness, meaning that total Forest NPW can be increased 
by expanding the amount of wilderness area on the Forest. However, it 
takes very little additional wilderness forced into solution to result 
in positive marginal costs. Costs remain relatively constant between 
$1,300.00 to $1,600.00 per acre in the midrange of wilderness 
allocation. 
Another important result illustrated by these marginal cost curves 
is the dramatic increase in costs at around 400,000 wilderness acres. 
This implies that the amount of wilderness allocated on the Willamette 
National Forest under the specified management constraints cannot be 
increased past 400,000 acres without incurring rapidly increasing costs. 
Whether society wishes to pay these costs is a political, as well as, 
an economic issue. 
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METHOD II RESULTS 
Method II is designed to provide cost information in terms of 
foregone forest commodity and service values related to designating a 
particular roadless area wilderness. Three roadless areas on the 
Willamette National Forest were selected as study areas for Method II 
analyses. These areas are: (1) French Pete, (2) Middle Santiam, and 
(3) Little North Santiam. Table 12 shows the roadless RAU's and 
associated acres comprising the three roadless areas.^  These RAU's and 
acres were forced into solution beyond existing wilderness. The total 
number of acres in the selected roadless areas are slightly higher than 
those used for the cost estimates for three reasons; (1) not all RAU's 
comprising the roadless areas were assigned a wilderness activity code 
(this was the case for RAU's 903, 913, 983, and 993; however, these 
RAU's would have influenced costs very little since they consisted of 
rock land, marshes, lakes, or streams), (2) some RAU's had to be reduced 
in size to prevent model infeasibilities from occurring (these were 
fairly minor adjustments) and (3) political or administrative decisions 
made after the RAA model was formulated may have altered the number of 
acres withdrawn, to form the roadless areas, from certain RAU's. In any 
event, the cost estimates derived from those acres forced into solution 
seem to be representative for the roadless areas in question. The per 
acre and total cost estimates for each roadless area are given in Table 13. 
A^creage figures were obtained from summary lists (supplied by 
Willamette National Forest personnel) containing RAU acreages for each 
Roadless Area. 
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Table 12. Resource Allocation Units (RAU's) and associated acres 
comprising French Pete, Middle Santiam, and Little North 
Santiam roadless areas on the Willamette National Forest 
French Pete Middle Santiam Little North Santiam 
RAU Acres^  RAU Acres RAU Acres 
157 394 469 60 467 200 
159 2,155 470 3,300 469 50 
467 400 510 160 470 1,000 
469 314 620 850 620 2,150 
470 900 621 150 657 120 
620 4,500 657 50 659 50 
521 480 659 200 660 10,700 
657 100 660 4,200 
14,270 
659 700 710 3,400 
660 3,500 757 1,000 
759 2,000 
13,443 
760 3,600 
810 1,520 
20,490 
A^pproximate commercial forest land acreage (CFL). Commercial for­
est land is defined as "Forest land producing or capable of producing 
crops of industrial wood and not withdrawn from timber utilization" (U. 
S.D.A. Forest Service, 1974a). 
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Table 13. Estimated cost per acre and total cost for French Pete, Middle 
Santiam, and Little North Santiam roadless areas on the 
Willamette National Forest (costs are based on Proposed Action 
Constraint Sets 1 and 2) 
Roadless Area Acres Cost/Acre^  Total Cost 
French Pete 
-after Middle Santiam 
-after Little North Santiam 
-after Middle and Little 
North Santiams 
Middle Santiam 
-after French Pete 
-after Little North Santiam 
-after French Pete and 
Little North Santiam 
Little North Santiam 
-after French Pete 
-after Middle Santiam 
-after French Pete and 
Middle Santiam 
French Pete and Middle 
Santiam 
French Pete and Little 
North Santiam 
Middle and Little North 
Santiams 
French Pete, Middle and 
Little North Santiams 
Proposed Action Set 1 
13,443, 
13,293' 
13,443 
13,293 
20,490. 
20,340 
20,490 
20,340r 
14,270 
14,270 
14,270 
14,270 
33,783^  
27,713 
34,760 
48,053' 
$3,214.70 
3.229.94 
3,214.68 
3.229.95 
1,575.39 
1.573.26 
1,575.39 
1.573.27 
1,511.06 
1,511.05 
1.511.05 
1.511.06 
2,226.43 
2,337.45 
1.548.98 
2.013.99 
French Pete 
Proposed Action Set 2 
13,443 $2,952.15 
$43,215,156 
42,935,609 
43,214,970 
42,935,684 
32,279,753 
32,000,206 
32,279,641 
32,000,355 
21,562,837 
21,562,651 
21,562,725 
21,562,800 
75,215,362 
64,777,807 
53,842,478 
96,778,162 
$39,685,741 
A^ll cost estimates are stated in discounted terras at a rate of 
7 percent. 
T^o prevent an infeasibility, the specified acres attributed to RAU 
621 for wilderness could not exceed 480 in the model. For this reason, 
a reduction of 150 acres is found in either French Pete or Middle Santiam 
depending upon the combination. 
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Besides presenting costs for each individual area, all possible combina­
tions and order of allocation are considered. The Method II cost 
estimates are based on Proposed Action Constraint Set 1.^  As before, 
the RAA model was solved maximizing NPW of the Forest at a discount rate 
of 7 percent. Therefore, all cost estimates are in discounted terms. 
French Pete Roadless Area contains 13,443 acres available for 
2 
wilderness designation. Under Proposed Action Constraint Set 1, 
cost per acre would be $3,214.70 and total cost would be about 
$43,215,156. French Pete's order of allocation with respect to the 
other two roadless areas has little impact on its wilderness cost at the 
existing level of wilderness allocation. This indicates that the number 
of acres involved (about three percent of total Forest) is not large 
enough to influence model efficiency under these conditions. Table 14 
presents changes in NPW and commodity output values when selected 
3 
roadless areas are designated wilderness. For French Pete, decreased 
outputs contributing to opportunity cost are; WOOD, FORAG, REC-I, REC-D, 
REC-A, WATER, SGAME, and BGAME (only in time period 2). WOOD, WATER, 
and REC-I output reductions make up most of wilderness cost. 
Total wilderness cost for Middle Santiam Roadless Area equals an 
estimated $32,279,753 under Constraint Set 1. Middle Santiam consists 
R^ecall that Proposed Action Constraint Set 1 was slightly modified 
as previously discussed. 
2 During the course of this study, French Pete Roadless Area was 
designated Wilderness by the U.S. Congress. 
3 
Absolute NPW and commodity output values when selected roadless 
areas are designated wilderness under Proposed Action Constraint Set 1 
are given in Appendix C, Table 58. 
Table 14. Changes in NPW and commodity output values when selected roadless areas (Proposed 
Action Constraint Set 1) are designated Wilderness on the Willamette National 
Forest (measurement units are those originally specified for each output)^  
Commodity A Output with French Pete A Output with Middle Santiam A Output with Little North 
Name designated Wilderness designated Wilderness Santiam designated Wilderness 
(269,047 Acres)^  (276,094 Acres) (269,874 Acres) 
NPW 1 -43,215,156.00 -32,279,753.00 -21,562.837.00 
NPW 2 -21,512,359.00 -25,703,069.00 -17,525,535.00 
NPW 3 -9,227,707.90 -17,808,534.20 -12,284,502.40 
BGAMEl 2.09 -67.17 -45.18 
BGAME2 -46.11 -217.02 -143.22 
BGAME3 101.74 21.53 0.67 
FISHLl 0.00 0.00 0.00 
FISHL2 0.00 0.00 0.00 
FISHL3 0.00 0.00 0.00 
FISHSl 0.00 0.00 0.00 
FISHS2 0.00 0.00 0.00 
FISHS3 0.00 0.00 0.00 
FORAGl -242.18 -403.29 -273.58 
F0RAG2 -76.91 -117.85 -88.58 
F0RAG3 3.24 1.72 2.94 
FSHWLl 0.00 0.00 0.00 
FSHWL2 0.00 0.00 0.00 
FSHWL3 0.00 0.00 0.00 
FSHWSl 0.00 0.00 0.00 
FSHWS2 0.00 0.00 0.00 
FSHWS3 0.00 0.00 0.00 
FUEL 1 -898,119.81 
-1,539,528.75 
-1,112,655.93 
FUEL 2 1,913.45 4,431.12 
-6,731.86 
FUEL 3 -32,423.62 -49,714.52 
-47,816.19 
HOMES1 0.00 0.00 0.00 
HOMES2 0.00 0.00 0.00 
HOMES3 0.00 0.00 0.00 
MINRLl 0.00 0.00 0.00 
MINRL2 0.00 0.00 0.00 
MINRL3 0.00 0.00 0.00 
NERGYl 0.00 0.00 0.00 
NERGY2 0.00 0.00 0.00 
NERGY3 0.00 0.00 0.00 
REC-Al -381.05 1,295.08 
-996.69 
REC-A2 
-133.58 1,587.06 
-1,139.61 
REC-A3 
-2,188.37 
-7,938.97 
-1,671.32 
REC-Dl 
-969.91 
-1,569.65 
-1,288.95 
REC-D2 
-4,400.58 
-6,629.83 
-5,737.85 
REC-D3 
-20,344.67 
-33,361.32 
-26,603.38 
REC-Il 
-1,966,348.80 
-123,428.20 0.00 
REC-I2 
-4,662,048.10 
-292,636.50 0.00 
REC-I3 
-4,685,264.00 
-294,091.10 0.00 
See Table 1 for a description of commodity names and specification of measurement units. 
= change in. 
I^ncludes existing wilderness. 
Table 14 (continued) 
Commodity A Output with French Pete A Output with Middle Santiam A Output with Little North 
Name designated Wilderness designated Wilderness Santiam designated Wilderness 
(269,047 Acres)^  (276,094 Acres) (269,874 Acres) 
REC-Wl 458.84 0.00 0.00 
REC-W2 2,143.75 0.00 0.00 
REC-W3 2,549.00 0.00 0.00 
RECWDl 0.00 0.00 0.00 
RECWD2 0.00 0.00 0.00 
RECWD3 0.00 0.00 0.00 
RECWIl 0.00 0.00 0.00 
RECWI2 0.00 0.00 0.00 
RECWI3 0.00 0.00 0.00 
S ED 1 -37,501.19 -66,045.74 -61,702.31 
SED 2 -18,019.65 -47,974.27 -25,617.78 
SED 3 197.32 -1,991.25 268.66 
SGAMEl -6.80 -12.45 -33.54 
SGAME2 -38.30 -48.83 -65.72 
SGAME3 -51.69 -93.46 -75.75 
SKIINl 0.00 0.00 0,00 
SKIIN2 0.00 0.00 0.00 
SKIIN3 0.00 0.00 0.00 
STVOLl 432,160.49 744,903.08 516,492.87 
STV0L2 873,671.47 1,518,910.38 974,389.91 
STV0L3 789,322.71 1,388,794.19 832,222.40 
WATERl -9,058.05 -16,878.40 -12,907.02 
WATER2 -3,788.99 -6,977.99 -6,048.23 
WATER3 -1,168.10 -2,373.90 -2,286.43 
WILD 1 5,596.22 
WILD 2 13,293.25 
WILD 3 13,422.12 
WILDWl 0.00 
WILDW2 0.00 
WILDW3 0.00 
WOOD 1 
-77,218.43 
WOOD 2 0.00 
WOOD 3 0.00 
7,697.25 
20,261.74 
18,461.29 
0.00  
0 .00  
0 .00 
132,940.62 
0.00 
0 .00  
5,940.50 
14,111.03 
14,247.85 
0.00  
0 .00  
0.00 
-93,022.40 
0.00  
0.00 
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of 20,490 acres and has a per acre cost of $1,575.39. Again, foregone 
values contribute most to wilderness cost. 
Since Middle Santiam possesses higher timber volume and site 
productivity than does French Pete, per acre cost of wilderness 
for Middle Santiam might be expected to be higher, however, per 
acre costs are not totally a function of timber values, but of timber 
values and intensive recreation. As is seen in Table 14, the greater 
loss of intensive recreation benefits from French Pete (relative to 
Middle Santiam) when each is separately designated wilderness, over­
rides the effect of reduced timber output in determining cost per 
acre. Relative differences between other commodities do not appear as 
significant. 
There are 14,270 acres available for wilderness classification on 
Little North Santiam Roadless Area at an estimated cost of $21,562,837. 
Per acre cost is $1,511.06. Again, as for French Pete and Middle 
Santiam, its order of designation has little effect on its cost for 
wilderness. Since there is no reduction in REC-I output when Little 
!»Iorth Santiam is classified wilderness, its wilderness cost is the 
lowest of the three roadless areas. 
Thus, a simple comparison shows that French Pete exhibits the 
highest cost, followed by Middle Santiam and Little North Santiam, in 
descending order. Middle Santiam contains the most acres, next largest 
is Little North Santiam and French Pete is the smallest in size. Costs 
of possible roadless area combinations to be designation wilderness are 
also given in Table 14, for instance, the highest per acre cost 
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($2,337.45) for a two-area combination is attributed to French Pete 
and Little North Santiam. 
The only set of estimated costs based on Proposed Action Contraint 
Set 2 (for the Method II analysis) is for French Pete. Per acre cost is 
$2,952.15 with a total cost equal to $39,685,741. Compared to the first 
cost estimates cited for French Pete, this is a reduction of $262.55 per 
acre and $3,529,415 in total cost. This decrease in cost of designating 
French Pete a wilderness area is because of increased economic efficiency. 
Absolute and changes in NPW and commodity output values when French 
Pete is designated wilderness under Proposed Action Constraint Set 2 is 
presented in Appendix C, Table 59. Comparing the losses in commodity 
outputs when French Pete is allocated wilderness under Constraint Sets 
1 and 2, it is seen that the most significant difference is in the 
reallocation of sawtimber harvest. For Set 2, less WOOD output is 
foregone and more produced during time period 1. This is the major 
factor contributing to a cost reduction when French Pete is designated 
wilderness under Constraint Set 2, rather than under Set 1, 
In summary, from a strict efficiency standpoint. Little North 
Santiam is the first choice for wilderness designation; however, selec­
tion of specific roadless areas for wilderness does not hinge on economic 
efficiency alone. The role of economics is to provide information and 
improved assessments on which informed political decisions can be based. 
^Recall that for Proposed Action Constraint Set 2, WOOD 2 and 
WOOD 3 were not limiting as they were for Set 1. 
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SENSITIVITY ANALYSIS 
The two commodities that primarily influence estimated wilderness 
marginal cost on the Willamette National Forest are sawtimber (WOOD) and 
intensive recreation (REC-I). To test sensitivity of optimal basic 
solutions with respect to changes in unit benefit indexes and average 
annual per acre production of WOOD and REC-I, a post optimality 
analysis was performed. Equations (4), (9), and (7) were used to derive 
price and productivity increases required to raise net present worth by 
an amount equal to reduced cost. Recall that reduced costs equal the 
amounts by which the objective function coefficients, associated with 
the nonbasic variables, would have to improve before those variables 
would become eligible for entry into the optimal basis. For convenience, 
equations (4), (9), and (7) are rewritten below.^ 
T 
(4) 
where: AF. = increase in average price of commodity i required to 
raise the NPW of activity j by an amount equal to RC^ 
/ j, "t "ij, / z P,^ W,.,^ (9) 
where: A^^ = total increase in productivity 
In these equations, F^ equals the discount factor for determining 
the present value of an equal annual sum in the tth time period 
(t = 1, 2, and 3) at a given rate of discount (7 percent). In this 
analysis, F^^ = 7.024, F^ = 6.581, and F^ = 0.664. 
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where: = increase in annual per acre productivity of 
commodity i during time period t required 
to raise the NPW of activity j by an amount 
equal to RC.. 
3 
Model Sensitivity to Increases in Timber Price 
The sensitivity of the first optimal solution for Proposed Action 
Constraint Set 1 to increases in timber price for the 25 nonbasic timber 
variables with the lowest reduced cost is given by Table 15. The first 
11 variables have reduced costs equal to zero. This means that they are 
all eligible for entry into the optimal basis and if allowed to enter, 
would not change the value of total NPW. Of the remaining 14 variables, 
the largest average increase in timber price per MBF required to indicate 
a new optimal solution is 18 cents. This corresponds to a 0.09 percent 
Increase over the initial price of $197.56/MBF. Thus, the optimal basic 
solution is extremely sensitive to an increase in timber price. The 
sensitivity of the eighth optimal solution under the same situation as 
Table 15, is presented by Table 16. Model sensitivity at the larger level 
of wilderness allocation is slightly decreased, but still very sensitive 
to increases in timber price. The largest average increase in timber 
price per MBF required to indicate a new optimal solution is now $4.34 
(an increase of 2.20 percent). Table 17 gives model sensitivity at the 
last optimal solution. Out of the first 25 nonbasic timber variables with 
the lowest reduced cost, the largest average timber price increase required 
now is $4.86, an increase of 2.46 percent above initial price. The trend 
Table 15. The sensitivity of the first optimal solution for Proposed Action Constraint Set 1 
(wilderness equal to 254,750 acres) to increases in timber price for the 25 nonbasic 
timber variables with the lowest reduced cost^ 
Average Sawtimber Harvested Average Increase in Tim­
Per Acre Per Year ber Price Per MBF Required 
Variable Reduced Time Time Time to Indicate a New Optimal 
Name^ NPW ic Cost Period 1 Period 2 Period 3 Solution® 
(Dollars) (Dollars) (Bd. Ft.)f (Bd. Ftj (Bd. Ft) (Dollars) (Percent) 
060221 462.82 0.000 1,604.31 377.94 885.05 0.00 0.00 
060223 495.25 0.000 1,121.91 0.00 0.00 
307221 398.46 0.000 805.51 235.52 589.02 0.00 0.00 
307222 437.00 0.000 459.40 543.58 0.00 0.00 
307223 437.35 0.000 739.48 0.00 0.00 
307261 396.10 0.000 805.51 235.52 589.02 0.00 0.00 
467853 448.73 0.000 590.62 0.00 0.00 
469223 448.65 0.000 590.62 0.00 0.00 
635022 934.95 0,000 2,879.55 385.35 0.00 0.00 
060421 1,148.47 0.000 3,208.61 493.74 0.00 0.00 
060463 502.90 0.000 1,853.92 0.00 0.00 
759261 261.47 0.002 1,759.73 350.25 756.94 0.00 0.00 
759262 249.43 0.002 761.27 689.65 0.00 0.00 
450853 507.70 0.003 590.62 0.01 0.00 
754263 293.92 0.003 878.06 0.00 0.00 
450263 507.68 0.005 590.62 0.01 0.01 
494063 655.56 0.005 1,004.03 0.01 0.00 
350213 516.38 0.013 559.88 0.04 0.02 
157853 584.89 0.036 949.37 0.06 0.03 
757263 236.02 0.064 878.06 0.11 0.06 
759263 234.88 0.066 878.06 0.11 0.06 
467263 448,64 0.069 590.62 0.18 0.09 
469263 448.64 0.069 590.62 0.18 0.09 
455852 499.31 0.104 722.92 497.40 0.02 0.01 
757022 468.99 0.104 1,541.57 231.50 0.01 0.00 
^Nonbasic variables equal zero. 
^See pages 42-44 for an explanation of variable name codes. 
^NPW 1 equals net present worth at a discount rate of 7 percent. 
"^In terms of present value. 
^Dollar increase required was calculated using Equation 4, p. 34. Percent change was 
calculated assuming average timber price to be $197.56 per MBF (thousand board feet). 
^Bd. Ft. = board feet. 
Table 16. The sensitivity of the eighth optimal solution for Proposed Action Constraint Set 1 
(wilderness equal to 355,876 acres) to increases in timber price for the 25 nonbasic 
timber variables with the lowest reduced cost® 
Average Sawtimber Harvested Average Increase in Tim-
Per Acre Per Year ber Price Per MBF Required 
Variable Reduced Time Time Time to Indicate a New Optimal 
Nameb NPW ic Costd Period 1 Period 2 Period 3 Solution^ 
(Dollars) (Dollars) (Bd.Ft)f (Bd. Ft.) (Bd. Ft.) (Dollars) (Percent) 
060221 462.82 0.000 1,604.31 377.94 885.05 0.00 0.00 
060223 495.25 0.000 1,121.91 0.00 0.00 
305853 496.93 0.000 967.84 0.00 0.00 
450263 507.68 0.000 590.62 0.00 0.00 
635022 934.95 0.000 2,879.55 385.35 0.00 0.00 
060421 1,148.47 0.000 3,208.61 493.74 0.00 0.00 
060463 502.90 0.000 1,853.92 0.00 0.00 
494853 653.20 0.002 590.62 0.00 0.00 
759261 261.47 0.002 1,759.73 350.25 756.94 0.00 0.00 
759262 249.43 0.002 761.27 689.65 0.00 0.00 
754263 293.92 0.003 878.06 0.00 0.00 
494063 655.56 0.010 1,004.03 0.02 0.01 
350213 516.38 0.013 559.88 0.04 0.02 
157853 584.89 0.036 949.37 0.06 0.03 
757263 236.02 0.064 878.06 0.11 0.06 
759263 234.88 0.066 878.06 0.11 0.06 
757022 468.99 0.104 1,541.57 231.50 0.01 0.00 
452033 295.91 0.165 164.09 1.51 0.76 
452073 293.82 0.429 166.25 3.89 1.97 
452063 295.60 0.473 164.09 4.34 2.20 
060423 511.99 0.672 1,828.03 0.55 0.28 
064423 511.99 0.672 1,828.03 0.55 0.28 
110211 1,203.19 0.774 2,196.35 435.39 961.96 0.04 0.02 
355853 514.81 0.780 666.37 1.76 0.89 
157852 503.83 0.979 534.33 698.94 0.25 0.12 
^Nonbasic variables equal zero. 
^See pages 42-44 for an explanation of variable name codes. 
^NPW 1 equals net present worth at a discount rate of 7 percent. 
^In terms of present value. 
^Dollar increase required was calculated using Equation 4, p. 34. Percent change was 
calculated assuming average timber price to be $197.56 per MBF (thousand board feet). 
^Bd. Ft. = board feet. 
Table 17. The sensitivity of the last optimal solution for Proposed Action Constraint Set 1 
(wilderness equal to 456,195 acres) to increases in timber price for the 25 nonbasic 
timber variables with the lowest reduced cost& 
Average Sawtimber Harvested Average Increase in Tim-
Per Acre Per Year ber Price Per MBF Required 
Variable Reduced Time Time Time to Indicate a New Optimal 
Nameb NPW ic Costd Period 1 Period 2 Period 3 Solutions 
(Dollars) (Dollars) (Bd.FtJf (Bd.Ft.) (Bd. Ft.) (Dollars) (Percent) 
060221 462.82 0.000 1,604.31 377.94 885.05 0.00 0.00 
060223 495.25 0.000 1,121.91 0.00 0.00 
450263 507.68 0.000 590.62 0.00 0.00 
455263 507.67 0.000 644.60 0.00 0.00 
455853 507.70 0.000 644.60 0.00 0.00 
605021 2,189.17 0.000 7,303.39 284.04 306.41 0.00 0.00 
775021 1,830.57 0.000 5,546.01 170.27 184.54 0.00 0.00 
064423 511.99 0.000 1,828.03 0.00 0.00 
494853 653.21 0.002, 590.62 0.00 0.00 
754263 293.92 0.003 878.06 0.00 0.00 
350213 516.38 0.013 539.88 0.04 0.02 
157853 584.89 0.036 949.37 0.06 0.03 
759263 234.88 0.066 878.06 0.11 0.06 
452033 295.91 0.221 164.09 2.03 1.03 
452073 293.82 0.429 166.25 3.89 1.97 
452063 295.60 0.530 164.09 4.86 2.46 
110211 1,203.19 0.775 2,196.35 435.39 961.96 0.04 0.02 
355853 514.81 0.780 666.37 1.76 0.89 
157852 503.83 0.979 534.33 698.94 0.25 0.12 
805222 300.61 1.887 1,476.63 1,238.34 0.18 0.09 
751072 177.89 1.888 656.79 4.33 2.19 
772072 354.96 1.888 656.79 4.33 2.19 
551072 
552072 
601062 
487.44 1.913 
521.73 1.913 
266.41 2.018 
656.79 4.39 2.22 
656.79 4.39 2.22 
946.08 3.21 1.63 
^Nonbasic variables equal zero. 
^See pages 42-44 for an explanation of variable name codes. 
^NPW 1 equals net present worth at a discount rate of 7 percent. 
^In terms of present value. 
^Dollar increase required was calculated using Equation 4, p. 34. Percent change was 
calculated assuming average timber price to be $197.56 per MBF (thousand board feet). 
^Bd. Ft. = board feet. 
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is for model sensitivity to decrease as additional acres are allocated 
to wilderness. However, even at large wilderness designations, the 
optimal basic solution is still very sensitive to timber price increases. 
Table 18 presents the sensitivity of the first optimal solution 
for Proposed Action Constraint Set 2 to increases in timber price for the 
25 nonbasic timber variables with the lowest reduced cost. As under 
Set 1, the first 11 variables have reduced costs equal to zero. But 
now, the largest average increase in timber price per MBF required to 
indicate a new optimal solution is $50.70. This is a 25.66 percent 
increase of the initial timber price of $197.56 per MBF. However, 20 of 
the variables require timber price increases of less than 12 cents to 
become eligible for entry into the optimal basis. Model sensitivity at 
the eighth optimal solution is given by Table 19. Again, sensitivity 
is decreased with increasing wilderness size. The largest average 
increase in timber price per MBF required to indicate a new optimal 
solution is now $55.32 (a 28.00 percent increase of the initial timber 
price). As seen in Table 20, the largest average increase in timber 
price required for entry at the last optimal solution is $64.76. This is 
an increase over initial price of 32.78 percent. It is evident that both 
increasing wilderness size and improved economic efficiency lower optimal 
solution sensitivity. However, even where the model is least sensitive 
to timber price increases, 17 of the 25 timber variables would become 
eligible for entry into the optimal basis if timber price was to increase 
Table 18. The sensitivity of the first optimal solution for Proposed Action Constraint Set 2 
(wilderness equal to 254,750 acres) to increases in timber price for the 25 nonbasic 
timber variables with the lowest reduced cost^ 
Average Sawtimber Harvested Average Increase in Tim-
Per Acre Per Year ber Price Per MBF Required 
Reduced Time Time Time to Indicate a New Optimal 
NPW ic Costd Period 1 Period 2 Period 3 Solution® 
(Dollars) (Dollars) (Bd. Ft.)f (Bd.Ft) (Bd. Ft.) (Dollars) (Percent) 
060223 495.25 0.000 1,121.91 0.00 0.00 
064222 479.51 0.000 794.52 821.30 0.00 0.00 
307223 437.35 0.000 739.48 0.00 0.00 
307263 437.34 0.000 739.48 0.00 0.00 
450263 507.68 0.000 590.62 0.00 0.00 
469221 430.71 0.000 1,462.80 238.04 486.63 0.00 0.00 
469222 447.25 0.000 562.36 448.56 0.00 0.00 
469261 428.35 0.000 1,462.80 238.04 486.63 0.00 0.00 
469851 435.09 0.000 1,462.80 238.04 486.63 0.00 0.00 
494223 650.69 0.000 590.62 0.00 0.00 
494262 638.26 0.000 562.36 448.56 0.00 0,00 
494853 653.21 0.002 590.62 0.00 0.00 
494852 638.64 0.008 562.36 448.56 0.00 0.00 
350213 516.38 0.013 559.88 0.04 0.02 
556853 561.76 0.013 914.99 0.02 0.01 
157853 584.89 0.036 949.37 0.06 0.03 
555853 561.68 0.098 1,006.92 0.08 0.04 
062473 386.42 0.102 9.45 16.26 8.23 
303473 529.12 0.110 10.18 16.26 8.23 
504853 417.72 0.125 1,569.49 0.12 0.06 
062433 386.31 0.223 9.45 35.55 18.00 
754022 512.17 0.279 1,541.57 231.50 0.03 0.01 
Variable 
Name^ 
759022 467.96 0.279 1,541.57 231.50 0.03 0.01 
303433 528.92 0.317 10.18 46.87 23.73 
062443 386.21 0.318 9.45 50.70 25.66 
^Nonbasic variables equal zero. 
^See pages 42-44 for an explanation of variable name codes. 
1 equals net present worth at a discount rate of 7 percent. 
terms of present value. 
^Dollar increase required was calculated using Equation 4, p. 34. Percent change was 
calculated assuming average timber price to be $197.56 per MBF (thousand board feet). 
^Bd. Ft. = board feet. 
Table 19. The sensitivity of the eighth optimal solution for Proposed Action Constraint Set 2 
(wilderness equal to 356,448 acres) to increases in timber price for the 25 nonbasic 
timber variables with the lowest reduced cost^ 
Average Sawtimber Harvested Average Increase in Tim-
Per Acre Per Year ber Price Per MBF Required 
Variable Reduced Time Time Time to Indicate a New Optimal 
Nameb NPW ic Costd Period 1 Period 2 Period 3 Solution® 
(Dollars) (Dollars) (Bd. Ft;)f (Bd. Ft.) (Bd. Ffc) (Dollars) (Percent) 
060223 495.25 0,000 
• 1,121.91 0.00 0.00 
064222 479.51 0.000 794.52 821.30 0.00 0.00 
305853 496.93 0.000 967.84 0.00 0.00 
450263 507.68 0.000 590.62 0.00 0.00 
494223 650.69 0.000 590.62 0.00 0.00 
494853 653.21 0.002 590.62 0.00 0.00 
455223 505.18 0.010 644.60 0.02 0.01 
455263 507.67 0.010 644.60 0.02 0.01 
455853 507.70 0.010 644.60 0.02 0.01 
350213 516.38 0.013 559.88 0.04 0.02 
556853 561.76 0.013 914.99 0.02 0.01 
157853 584.89 0.036 949.37 0.06 0.03 
555853 561.70 0.098 1,006.92 0.15 0.07 
062473 386.42 0.102 9.44 16.26 8.23 
303473 529.12 0.110 10.18 16.26 8.23 
504853 417.72 0.125 1,569.49 0.12 0.06 
062433 386.30 0.223 9.44 35.55 18.00 
754022 512.17 0.279 1,541.57 231.50 0.03 0.01 
759022 467.96 0.279 1,541.57 231.50 0.03 0.01 
303433 528.91 0.317 10.18 46.87 23.73 
062443 386.21 0.318 9.44 50.70 25.66 
062423 386.18 0.347 9.44 55.32 28.00 
759023 246.65 0.380 1,484.93 0.38 0.20 
754261 296.27 0.384 1,759.73 350.25 756.94 0.02 0.01 
754262 295.15 0.384 761.27 689.65 0.07 0.04 
^Nonbasic variables equal zero. 
^See pages 42-44 for an explanation of variable name codes. 
Q 
NPW 1 equals net present worth at a discount rate of 7 percent. 
"^In terms of present value. 
0 
Dollar increase required was calculated using Equation 4, p .  34. Percent change was 
calculated assuming average timber price to be $197.56 per MBF (thousand board feet). 
^Bd. Ft. = board feet. 
Table 20. The sensitivity of the last optimal solution for Proposed Action Constraint Set 2 
(wilderness equal to 456,195 acres) to increases in timber price for the 25 nonbasic 
timber variables with the lowest reduced cost^ 
Average Sawtimber Harvested Average Increase in Tim-
Per Acre Per Year ber Price Per MBF Required 
Variable Reduced Time Time Time to Indicate a New Optimal 
Name^ NPW ic Costd Period 1 Period 2 Period 3 Solution^ 
(Dollars) (Dollars) (Bd. Ft.)f (Bd. Ft.) (Bd. FtO (Dollars) (Percent) 
060223 495.25 0.000 1,121.91 0.00 0.00 
064222 479.51 0.000 794.52 821.30 0.00 0.00 
450263 507.68 0.000 590.62 0.00 0.00 
494223 650.69 0.000 590.62 0.00 0.00 
494853 653.21 0.002 590.62 0.00 0.00 
455223 505.18 0.010 644.60 0.02 0.01 
455263 507.67 0.010 644.60 0.02 0.01 
455853 507.70 0.010 644.60 0.02 0.01 
350213 516.38 0.013 559.88 0.04 0.02 
556853 561.76 0.013 914.99 0.02 0.01 
157853 584.89 0.036 949.37 0.06 0.03 
555853 561.68 0.098 1,006.92 0.15 0.07 
062473 386.42 0.102 9.44 16.26 8.23 
303473 529.12 0.110 10.18 16.26 8.23 
504853 417.70 0.125 1,569.49 0.12 0.06 
062433 386.30 0.223 9.44 35.55 18.00 
754022 512.17 0.279 1,541.57 231.50 0.03 0.01 
303433 528.91 0.317 10.18 46.87 23.73 
062443 386.21 0.318 9.44 50.70 25.66 
062423 386.18 0.347 9.44 55.32 28.00 
754261 296.27 0.384 1,759.73 350.25 756.94 0.02 0.01 
754262 295.15 0.384 761.27 689.65 0.07 0.04 
303443 528.81 0.419 
303423 528.79 0.438 
554213 565.68 0.452 
10.18 61.95 31.36 
10.18 64.76 32.78 
933.02 0.73 0.37 
^onbasic variables equal zero. 
^See pages 42-44 for an explanation of variable name codes. 
*^NPW 1 equals net present worth at a discount rate of 7 percent. 
^In terms of present value. 
^Dollar increase required was calculated using Equation 4, p. 34. Percent change was 
calculated assuming average timber price to be $197.56 per MBF (thousand board feet). 
^Bd. Ft. = board feet. 
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by 73 cents. This is only a 0.37 percent increase over the initial 
price of $197.56 per MBF. 
Sensitivity of the first and last optimal solutions for Alternative 
Constraint Sets B and E to increases in timber price for the 25 nonbasic 
timber variables with the lowest reduced cost are presented in Tables 21, 
22, 23, and 24. Again, the optimal solutions are sensitive to timber 
price increases with model sensitivity decreasing slightly as additional 
acres are allocated to wilderness. 
Model Sensitivity to Increases in Intensive Recreation Price 
Table 25 gives the sensitivity of the first optimal solution for 
Proposed Action Constraint Set 1 to increases in the price of intensive 
recreation for the 20 nonbasic intensive recreation variables with the 
lowest reduced cost. The first two variables have reduced costs equal 
to zero. The largest average increase in intensive recreation price 
per RVD required to indicate a new optimal solution is $1.14. This is 
an increase of 60 percent over the initial price of $1.90. Eleven other 
variables require price increases of between 81 and 87 cents (percentage 
increases of 42.82 and 46.00, respectively) for entry into the optimal 
basis. On a percentage basis, the basic optimal solution is less 
sensitive to price increases for intensive recreation than it is for 
timber. However, since the price of an RVD is based on indirect methods 
and also of a much lesser magnitude than timber price, the apparent 
decrease in model sensitivity with respect to the price of intensive 
recreation needs to be considered with caution. The sensitivity of the 
Table 21. The sensitivity of the first optimal solution for Alternative Constraint Set B 
(wilderness equal to 254,750 acres) to increases in timber price for the 25 nonbasic 
timber variables with the lowest reduced cost& 
Average Sawtimber Harvested Average Increase in Tim-
Per Acre Per Year ber Price Per MBF Required 
Variable Reduced Time Time Time to Indicate a New Optimal 
Nameb NPW ic Costd Period 1 Period 2 Period 3 Solution® 
(Dollars) (Dollars) (Bd.Ft)f (Bd.Ft) (Bd.Ftj (Dollars) (Percent) 
635021 2,334.67 0.000 7,303.39 284.04 306.41 0.00 0.00 
060421 1,148,47 0.000 3,208.61 493.74 0.00 0.00 
060463 502.90 0.000 1,853.92 0.00 0.00 
555853 561.68 0.003 1,006.92 0.00 0.00 
657023 366.98 0.004 1,093.52 0.00 0.00 
467853 448.73 0.005 590.62 0.01 0.01 
469853 448.73 0.005 590.62 0.01 0.01 
450853 507.70 0.008 590.62 0.02 0.01 
455852 499.31 0.104 722.92 497.40 0.02 0.01 
657022 569.47 0.105 1,459.40 121.01 0.01 0.00 
452033 295.91 0.165 164.09 1.51 0.77 
657021 1,374.71 0.384 4,369.64 88.21 97.44 0.01 0.01 
452073 293.82 0.429 166.25 3.89 1.97 
452063 295.60 0.473 164.09 4.34 2.20 
751072 177.89 1.888 656.79 4.33 2.19 
772072 354.96 1.888 656.79 4.33 2.19 
551072 487.44 1.913 656.79 4.39 2.22 
552072 521.73 1.913 656.79 4.39 2.22 
601062 266.41 2.018 946.08 3.21 1.63 
602062 276.56 2.018 946.08 3.21 1.63 
632062 397.03 2.018 946.08 3.21 1.63 
756023 307.05 2.664 1,521.18 2.64 1.34 
102412 594.97 2.724 
759023 246.65 2.811 
757023 247.78 2.813 
551.80 7.43 3.76 
1,484.93 2.85 1.44 
1,484.93 2.85 1.44 
^Nonbasic variables equal zero. 
^See pages 42-44 for an explanation of variable name codes. 
^NPW 1 equals net present worth at a discount rate of 7 percent. 
^In terms of present value. 
^Dollar increase required was calculated using Equation 4, p. 34. Percent change was 
calculated assuming average timber price to be $197.56 per MBF (thousand board feet). 
^Bd. Ft. = board feet. 
Table 22. The sensitivity of the last optimal solution for Alternative Constraint Set B 
(wilderness equal to 455,760 acres) to increases in timber price for the 25 nonbasic 
timber variables with the lowest reduced cost^ 
Average Sawtimber Harvested Average Increase in Tim­
Per Acre Per Year ber Price Per MBF Require: 
Variable Reduced Time Time Time to Indicate a New Optimal 
Name^ NPW ic Costd Period 1 Period 2 Period 3 Solution® 
(Dollars) (Dollars) (Bd.Ftjf (Bd. Ft) (Bd. Ft) (Dollars) (Percent) 
450853 507.70 0.000 590.62 0.00 0.00 
635021 2,334.67 0.000 7,303.39 284.04 306.41 0.00 0.00 
060421 1,148.47 0.000 3,208.61 493.74 0.00 0.00 
064423 511.99 0.000 1,828.03 0.00 0.00 
555853 561.68 0.003 1,006.92 0,00 0.00 
494063 655.56 0.010 1,004,03 0.02 0.01 
455852 499.31 0.104 722.92 497.40 0.02 0.01 
452033 295.91 0,165 164.09 1,51 0.77 
452073 293.82 0.429 166,25 3.89 1.97 
452063 295.60 0.473 164.09 4.34 2.20 
751072 177.89 1.888 656.79 4.33 2.19 
772072 354.96 1.888 656.79 4.33 2.19 
551072 487.44 1.913 656,79 4.39 2.22 
552072 521.73 1.913 656.79 4.39 2.22 
601062 266.41 2,018 946.08 3.21 1.63 
602062 276.56 2.018 946.08 3.21 1.63 
632062 397.03 2,018 946,08 3.21 1.63 
756023 307.05 2.664 1,521,18 2.64 1.34 
102412 594.97 2,724 551,80 7.43 3.76 
759023 246.65 2.811 1,484,93 2.85 1.44 
750023 306.76 2.822 1,484.93 2.86 1.45 
754023 305.63 2.822 1,484.93 2,86 1.45 
701072 56.19 2.961 
702072 147.68 2.961 
802072 87.76 2.961 
1,055.20 4.23 2.14 
1,055.20 4.23 2.14 
1,055.20 4.23 2.14 
^Nonbasic variables equal zero. 
See pages 42-44 for an explanation of variable name codes. 
^NPW 1 equals net present worth at a discount rate of 7 percent. 
"^In terms of present value. 
^Dollar increase required was calculated using Equation 4, p. 34. Percent change was 
calculated assuming average timber price to be $197.56 per MBF (thousand board feet). 
^Bd. Ft. = board feet. 
Table 23. The sensitivity of the first optimal solution for Alternative Constraint Set E 
(wilderness equal to 254,750 acres) to increases in timber price for the 25 nonbasic 
timber variables with the lowest reduced cost& 
Average Sawtimber Harvested Average Increase in Tim-
Per Acre Per Year ber Price Per MBF Required 
Variable 
Name^ NPW ic 
Reduced 
Costd 
Time 
Period 1 
Time 
Period 2 
Time 
Period 3 
to Indicate a New Optimal 
Solution® 
(Dollars) (Dollars) (Bd.Ftjf (Bd. Ft) (Bd. Ft) (Dollars) (Percent) 
469851 435.09 0.000 1,462.80 238.04 486.63 0.00 0.00 
469852 449.04 0.000 562.36 448.56 0.00 0.00 
469063 451.09 0.000 1,004.03 0.00 0.00 
805022 734.33 0.000 2,987.21 411.96 0.00 0.00 
100453 665.07 0.000 1,853.92 0.00 0.00 
450853 507.70 0.003 590.62 0.01 0.00 
494063 655.56 0.005 1,004.03 0.01 0.00 
157853 584.89 0.036 949.37 0.06 0.03 
604023 339.23 0.100 2,355.94 0.06 0.03 
250853 647.02 0.111 739.48 0.23 0.11 
452043 294.25 0.212 166.26 1.92 0.97 
452063 295.60 0.308 164.09 2.83 1.43 
700022 645.45 0.591 2,333.71 411.96 0.04 0.02 
452073 293.82 0.640 166.25 5.80 2.93 
751072 177.89 1.888 656.79 4.33 2.19 
772072 354.96 1.888 656.79 4.33 2.19 
551072 487.44 1.913 656.79 4.39 2.22 
552072 521.73 1.913 656.79 4.39 2.22 
601062 266.41 2.018 946.08 3.21 1.63 
602062 276.56 2.018 946.08 3.21 1.63 
632062 397.03 2.018 946.08 3.21 1.63 
494033 656.83 2.261 998.75 3.41 1.73 
450033 511.33 2.267 
469033 452.35 2.267 
467033 452.35 2.268 
998.75 3.42 1.73 
998.75 3.42 1.73 
998.75 3.42 1.73 
^Nonbasic variables equal zero. 
^See pages 42-44 for an explanation of variable name codes. 
^NPW 1 equals net present worth at a discount rate of 7 percent. 
^In terms of present value. 
^Dollar increase required was calculated using Equation 4, p. 34. Percent change was 
calculated assuming average timber price to be $197.56 per MBF (thousand board feet). 
^Bd. Ft. = board feet. 
Table 24. The sensitivity of the last optimal solution for Alternative Constraint Set E 
(wilderness equal to 459,726 acres) to increases in timber price for the 25 nonbaslc 
timber variables with the lowest reduced cost^ 
Average Sawtimber Harvested Average Increase in Tim-
Per Acre Per Year ber Price Per MBF Required 
Variable Reduced Time Time Time to Indicate a New Optimal 
Name^ NPW ic Costd Period 1 Period 2 Period 3 Solution® 
(Dollars) (Dollars) (Bd. Ftjf (Bd. FtO (Bd. Ft.) (Dollars) (Percent) 
100453 665.07 0.000 1,853.92 0.00 0.00 
494853 653.21 0.002 590.62 0.00 0.00 
452043 294.25 0.056 166.25 0.51 0.26 
600022 712.03 0.103 2,415.74 385.35 0.01 0.00 
250853 647.02 0.110 739.48 0.22 0.11 
452063 295.60 0.308 164.09 2.83 1.43 
452073 293.82 0.485 166.25 4.39 2.22 
756023 307.05 1.409 1,521.18 1.40 0.71 
759023 246.65 1.560 1,484.93 1.58 0.80 
754023 305.63 1.571 1,484.93 1.59 0.81 
750023 306.76 1.572 1,484.93 1.59 0.81 
751072 177.89 1.888 656.79 4.33 2.19 
772072 354.96 1.888 656.79 4.33 2.19 
551072 487.44 1.913 656.79 4.39 2.22 
552072 521.73 1.913 656.79 4.39 2.22 
601062 266.41 2.018 946.08 3.21 1.63 
602062 276.56 2.018 946.08 3.21 1.63 
632062 397.03 2,018 946.08 3.21 1.63 
455033 511.64 2.386 1,092.59 3.29 1.66 
102412 594.97 2,724 551.80 7.43 3.76 
701072 56.19 2.961 1,055.20 4.23 2.14 
702072 147.68 2.961 1,055.20 4.23 2.14 
802072 
822072 
604023 
87.76 2.961 
221.24 2.961 
339.23 3.084 
1,055.20 
1,055.20 
2,355.94 
4.23 
4.23 
1.97 
2.14 
2.14 
1.00 
Nonbasic variables equal zero. 
^See pages 42-44 for an explanation of variable name codes. 
^NPW 1 equals net present worth at a discount rate of 7 percent. 
^In terms of present value. 
^Dollar increase required was calculated using Equation 4, p. 34. Percent change was 
calculated assuming average timber price to be $197.56 per MBF (thousand board feet). 
"Bd. Ft. = board feet. 
Table 25. The sensitivity of the first optimal solution for Proposed Action Constraint Set 1 
(wilderness equal to 254,750 acres) to increases in the price of intensive recrea­
tion for the 20 nonbasic intensive recreation variables with the lowest reduced 
cost& 
Average Increase in In-
Average Intensive Recreation tensive Recreation Price 
Visitation Per Acre Per Year Per RVD Required to In-
Variable Reduced Time Time Time dicate a New Optimal 
Nameb NPW ic Costd Period 1 Period 2 Period 3 Solution® 
(Dollars) (Dollars) (RVD)f (RVD) (RVD) (Dollars) (Percent) 
107301 10,406.70 0.000 771.40 1,829.00 1,838.10 0.00 0.00 
504301 10,354.60 0.000 771.40 1,829.00 1,838.10 0.00 0.00 
560301 10,321.20 4.075 771.40 1,829.00 1,838.10 0.00 0.00 
510301 10,322.40 20.416 771.40 1,829.00 1,838.10 0.00 0.00 
102303 845.00 216.997 887.46 0.37 19.38 
551303 755.68 286.326 887.46 0.48 25.57 
552303 789.59 286.701 887.46 0.49 25.60 
104301 10,440.20 434.000 771.40 1,829.00 1,838.10 0.02 1.22 
103303 839.48 515.103 887.46 0.87 46.00 
502303 672,88 671.701 887.46 1.14 60.00 
250302 4,788.00 5,652.182 870.40 1,836.40 0.81 42.82 
254302 4,788.00 5,652.182 870.40 1,836.40 0.81 42.82 
554302 4,701.60 5,652.182 870.40 1,836.40 0.81 42.82 
555302 4,702.40 5,652.182 870.40 1,836.40 0.81 42.82 
556302 4,702.40 5,652.182 870.40 1,836.40 0.81 42.82 
100302 4,788.00 5,652.184 870.40 1,836.40 0.81 42.82 
150302 4,788.50 5,652.184 870.40 1,836.40 0.81 42.82 
155302 4,788.50 5,652.184 
253302 4,781.70 5,655.160 
259302 4,743.20 5,663.585 
870.40 1,836.40 0.81 
870.40 1,836.40 0.81 
870.40 1,836.40 0.82 
42.82 
42.84 
42.90 
^Nonbasic variables equal zero. 
^See pages 42-44 for an explanation of variable name codes. 
^NPW 1 equals net present worth at a discount rate of 7 percent. 
terms of present value. 
0 
Dollar increase required was calculated using Equation 4, p. 34. Percent change was 
calculated assuming average intensive recreation price to be $1.90 per RVD. 
^RVD = recreation visitor day. 
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eighth optimal solution to increases in the price of intensive 
recreation is given by Table 26. The results are identical to those 
indicated in Table 25. This is not too surprising since no intensive 
recreation is foregone until large wilderness allocations occur. In 
Table 27, sensitivity of the last optimal solution to increases in 
intensive recreation price is presented. Model sensitivity is only 
slightly reduced at maximum wilderness size. Only one variable possesses 
a reduced cost of zero and the largest average increase in intensive 
recreation price per RVD required to indicate a new optimal solution is 
now $1.19. This is an increase over initial price of 62.60 percent. 
Because of the larger variations possible when determining recreation 
benefit indexes, these results also imply optimal solution sensitivity 
to increases in the price of intensive recreation. 
Table 28 presents the sensitivity of the first optimal solution for 
Proposed Action Constraint Set 2 to increases in the price of intensive 
recreation for the 20 nonbasic intensive recreation variables with the 
lowest reduced cost. Again, the first two variables have reduced 
costs equal to zero. But now, the largest average increase in intensive 
recreation price per RVD required to indicate a new optimal solution 
is 82 cents, which is an increase of 43.09 percent over the initial 
price of $1.90. This is lower than the largest average increase under 
Set 1; however, 15 of the 20 nonbasic variables require at least an 
81 cent price increase before they would become eligible to enter the 
optimal basis. This compares to 12 variables for Set 1. So, from 
this, it is not clear whether model sensitivity has decreased 
Table 26. The sensitivity of the eighth optimal solution for Proposed Action Constraint Set 1 
(wilderness equal to 355,876 acres) to increases in the price of intensive recrea­
tion for the 20 nonbasic intensive recreation variables with the lowest reduced 
cost^ 
Average Increase in In-
Average Intensive Recreation tensive Recreation Price 
Visitation Per Acre Per Year Per RVD Required to In-
Variable Reduced Time Time Time dicate a New Optimal 
Name^ NPW ic Costd Period 1 Period 2 Period 3 Solution® 
(Dollars) (Dollars) (RVD)f (RVD) (RVD) (Dollars) (Percent) 
107301 10,406.70 0.000 771.40 1,829.00 1,838.10 0.00 0.00 
504301 10,354.60 0.000 771.40 1,829.00 1,838.10 0.00 0.00 
560301 10,321.20 4.075 771.40 1,829.00 1,838.10 0.00 0.00 
510301 10,322.40 20.416 771.40 1,829.00 1,838.10 0.00 0.00 
102303 845.00 216.997 887.46 0.37 19.38 
551303 755.68 286.326 887.46 0.48 25.57 
552303 789.59 286.701 887.46 0.49 25.60 
104301 10,440.20 434.000 771.40 1,829.00 1,838.10 0.02 1.22 
103303 839.48 515.103 887.46 0.87 46.00 
502303 672.88 671.701 887.46 1.14 60.00 
250302 4,788.00 5,652.182 870.40 1,836.40 0.81 42.82 
254302 4,788.00 5,652.182 870.40 1,836.40 0.81 42.82 
554302 4,701.60 5,652.182 870.40 1,836.40 0.81 42.82 
555302 4,702.40 5,652.182 870.40 1,836.40 0.81 42.82 
556302 4,702,40 5,652.182 870.40 1,836.40 0.81 42.82 
100302 4,788.00 5,652.184 870.40 1,836.40 0.81 42.82 
150302 4,788.50 5,652.184 870.40 1,836.40 0.81 42.82 
155302 4,788.50 5,652.184 
253302 4,781.70 5,655.160 
259302 4,743.20 5,663.585 
870.40 1,836.40 0.81 
870.40 1,836.40 0.81 
870.40 1,836.40 0.82 
42.82 
42.84 
42.90 
o^nbasic variables equal zero. 
S^ee pages 42-44 for an explanation of variable name codes, 
N^PW 1 equals net present worth at a discount rate of 7 percent. 
"^ In terms of present value. 
D^ollar increase required was calculated using Equation 4, p. 34. Percent change was 
calculated assuming average intensive recreation price to be $1.90 per RVD. 
f 1—' 
RVD = recreation visitor day.  ^
Table 27. The sensitivity of the last optimal solution for Proposed Action Constraint Set 1 
(wilderness equal to 456,195 acres) to increases in the price of intensive recrea­
tion for the 20 nonbasic intensive recreation variables with the lowest reduced 
cost^  
Average Increase in In-
Average Intensive Recreation tensive Recreation Price 
Visitation Per Acre Per Year Per RVD Required to In-
Variable Reduced Time Time Time dicate a New Optimal 
Nameb NPW ic Costd Period 1 Period 2 Period 3 Solution® 
(Dollars) (Dollars) (RVD)f (RVD) (RVD) (Dollars) 1 (Percent) 
504301 10,354.60 0.000 771.40 1,829.00 1,838.10 0.00 0.00 
510301 10,322.40 20.416 771.40 1,829.00 1,838.10 0.00 0.00 
107301 10,406.70 31.588 771.40 1,829.00 1,838.10 0.00 0.00 
110301 10,406.70 31.588 771.40 1,829.00 1,838.10 0.00 0.00 
560301 10,321.20 45.753 771.40 1,829.00 1,838.10 0.00 0.00 
102303 845.00 231.354 887.46 0.39 20,66 
551303 755.68 303.415 887.46 0.51 27.10 
552303 789.59 303.790 887.46 0.52 27.13 
104301 10,440.20 465.588 771.40 1,829.00 1,838.10 0.02 1.31 
103303 839.48 539.193 887.46 0.92 48.16 
502303 672.88 700.907 887.46 1.19 62,60 
250302 4,788.00 5,652.182 870.40 1,836,40 0.81 42.82 
254302 4,788.00 5,652.182 870.40 1,836.40 0.81 42.82 
554302 4,701.60 5,652.182 870.40 1,836.40 0.81 42.82 
555302 4,702.40 5,652.182 870.40 1,836.40 0.81 42.82 
556302 4,702.40 5,652.182 870.40 1,836.40 0.81 42.82 
100302 4,788.00 5,652.184 870.40 1,836.40 0.81 42.82 
150302 4,788.50 5,652.184 
155302 4,788.50 5,652.184 
253302 4,781.70 5,655.160 
870.40 1,836.40 0.81 
870.40 1,836.40 0.81 
870.40 1,836.40 0.81 
42.82 
42.82 
42.84 
N^onbasic variables equal zero. 
S^ee pages 42-44 for an explanation of variable name codes. 
N^PW 1 equals net present worth at a discount rate of 7 percent. 
"^ In terms of present value. 
D^ollar increase required was calculated using Equation 4, p. 34. Percent change was 
calculated assuming average intensive recreation price to be $1.90 per RVD. 
R^VD = recreation visitor day. 
Table 28. The sensitivity of the first optimal solution for Proposed Action Constraint Set 2 
(wilderness equal to 254,750 acres) to increases in the price of intensive recrea­
tion for the 20 nonbasic intensive recreation variables with the lowest reduced 
cost^  
Average Increase in In-
Average Intensive Recreation tensive Recreation Price 
Visitation Per Acre Per Year Per RVD Required to In-
Variable Reduced Time Time Time dicate a New Optimal 
Name^  NPW ic Cost^  Period 1 Period 2 Period 3 Solution® 
(Dollars) (Dollars) (RVD)f (RVD) (RVD) (Dollars) (Percent) 
107301 10,406.70 0.000 771.40 1,829.00 1,838.10 0.00 0.00 
504301 10,354.60 0.000 771.40 1,829.00 1,838.10 0.00 0.00 
560301 10,321.20 4.075 771.40 1,829.00 1,838.10 0.00 0.00 
510301 10,322.40 20.416 771.40 1,829.00 1,838.10 0.00 0.00 
104301 10,440.20 434.000 771.40 1,829.00 1,838.10 0.02 1.22 
250302 4,788.00 5,652.182 870.40 1,836.40 0.81 42.82 
254302 4,788.00 5,652.182 870.40 1,836.40 0.81 42.82 
554302 4,701.60 5,652.182 870.40 1,836.40 0.81 42.82 
555302 4,702.40 5,652.182 870.40 1,836.40 0.81 42.82 
556302 4,702.40 5,652.182 870.40 1,836.40 0.81 42.82 
100302 4,788.00 5652.184 870.40 1,836.40 0.81 42.82 
150302 4,788.50 5,652.184 870.40 1,836.40 0.81 42.82 
155302 4,788.50 5,652.184 870.40 1,836.40 0.81 42.82 
253302 4,781.70 5^ 55.160 870.40 1,836.40 0.81 42.84 
259302 4,743.20 5,663.585 870.40 1,836.40 0.82 42.90 
160302 4,743.60 5,663.586 870.40 1,836.40 0.82 42.90 
560302 4,657.60 5^ 67.660 870.40 1,836.40 0.82 42.94 
107302 4,719.10 5,687.684 
110302 4,719.10 5,687.684 
157302 4,719.50 5,687.685 
870.40 1,836.40 0.82 
870.40 1,836.40 0.82 
870.40 1,836.40 0.82 
43.09 
43.09 
43.09 
N^onbaslc variables equal zero. 
S^ee pages 42-44 for an explanation of variable name codes. 
N^PW 1 equals net present worth at a discount rate of 7 percent. 
I^n terms of present value. 
D^ollar increase required was calculated using Equation 4, p. 34. Percent change was 
calculated assuming average intensive recreation price to be $1.90 per RVD. 
f RVD = recreation visitor day. °° 
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or increased due to improved economic efficiency. Sensitivity of the 
eighth optimal solution to increases in the price of intensive recreation 
is given by Table 29. The results indicated by Table 29 are identical 
to those of Table 28. This pattern is similar to that for Set 1. 
Table 30 presents the sensitivity of the last optimal solution to 
increases in the price of intensive recreation for the 20 nonbasic 
intensive recreation variables with the lowest reduced cost. Sensitivity 
of the basic optimal solution has slightly increased, since now, there 
are only 14 variables requiring a price increase of at least 81 cents 
before becoming eligible for entry into the optimal basis. The 
largest average increase in intensive recreation price per RVD required 
to indicate a new optimal solution is the same as before (82 cents 
or a percentage increase of 43.19 over initial price). 
Tables 31, 32, 33, and 34 indicate the sensitivity of the first and 
last optimal solutions for Alternative Constraint Sets B and E to 
increases in the price of intensive recreation for the 20 nonbasic 
intensive recreation variables with the lowest reduced cost. Results 
under Sets B and E are similar to those for Sets 1 and 2. If anything, 
model sensitivity appears to have slightly increased with increasing 
wilderness. So, again, the optimal basic solution does appear sensitive 
to changes in the price of intensive recreation. 
Table 29. The sensitivity of the eighth optimal solution for Proposed Action Constraint Set 2 
(wilderness equal to 356,448 acres) to increases in the price of intensive recrea­
tion for the 20 nonbasic intensive recreation variables with the lowest reduced 
cost^  
Average Increase in In-
Average Intensive Recreation tensive Recreation Price 
Visitation Per Acre Per Year Per RVD Required to In-
Variable Reduced Time Time Time dicate a New Optimal 
Nameb NPW ic Costd Period 1 Period 2 Period 3 Solution® 
(Dollars) (Dollars) (RVD)f (RVD) (RVD) (Dollars) (Percent) 
107301 10,406.70 0.000 771.40 1,829.00 1,838.10 0.00 0.00 
504301 10,354.60 0.000 771.40 1,829.00 1,838.10 0.00 0.00 
560301 10,321.20 4.075 771.40 1,829.00 1,838.10 0.00 0.00 
510301 10,322.40 20.416 771.40 1,829,00 1,838.10 0.00 0.00 
104301 10,440.20 434.000 771.40 1,829.00 1,838.10 0.02 1.22 
250302 4,788.00 5,652.182 870.40 1,836.40 0.81 42.82 
254302 4,788.00 5,652,182 870,40 1,836.40 0.81 42.82 
554302 4,701.60 5,652.182 870,40 1,836.40 0.81 42.82 
555302 4,702.40 5,652.182 870.40 1,836,40 0.81 42.82 
556302 4,702.40 5,652.182 870,40 1,836.40 0.81 42.82 
100302 4,788.00 5,652.184 870.40 1,836.40 0.81 42.82 
150302 4,788.50 5,652.184 870.40 1,836,40 0.81 42,82 
155302 4,788.50 5,652.184 870.40 1,836.40 0.81 42.82 
253302 4,781.70 5,655.160 870.40 1,836.40 0.81 42.84 
259302 4,743.20 5,663.585 870.40 1,836.40 0.82 42.90 
160302 4,743.60 5,663.586 870.40 1,836.40 0.82 42.90 
560302 4,657.60 5,667.660 870.40 1,836.40 0.82 42,94 
107302 
110302 
157302 
4,719.10 5,687.684 
4,719.10 5,687.684 
4,719.50 5,687.685 
870.40 1,836.40 0.82 
870.40 1,836.40 0.82 
870.40 1,836.40 0.82 
43.09 
43.09 
43.09 
N^onbaslc variables equal zero. 
S^ee pages 42-44 for an explanation of variable name codes. 
"^ NPW 1 equals net present worth at a discount rate of 7 percent. 
I^n terms of present value. 
0 
Dollar increase required was calculated using Equation 4, p. 34. Percent change was 
calculated assuming average intensive recreation price to be $1.90 per RVD. 
R^VD = recreation visitor day. 
Table 30. The sensitivity of the last optimal solution for Proposed Action Constraint Set 2 
(wilderness equal to 456,195 acres) to increases in the price of intensive recrea­
tion for the 20 nonbasic intensive recreation variables with the lowest reduced 
cost& 
Average Increase in In-
Average Intensive Recreation tensive Recreation Price 
Visitation Per Acre Per Year Per RVD Required to In-
Variable Reduced Time Time Time dicate a New Optimal 
Name*) NPW ic Costd Period 1 Period 2 Period 3 Solution® 
(Dollars) (Dollars) (RVD)f (RVD) (RVD) (Dollars) (Percent) 
504301 10,354.60 0.000 771.40 1,829.00 1,838.10 0.00 0.00 
510301 10,322.40 20.416 771.40 1,829.00 1,838.10 0.00 0.00 
107301 10,406.70 31.588 771.40 1,829.00 1,838.10 0.00 0.00 
110301 10,406.70 31.588 771.40 1,829.00 1,838.10 0.00 0.00 
560301 10,321.20 45.752 771.40 1,829.00 1,838.10 0.00 0.00 
104301 10,440.20 465.588 771.40 1,829.00 1,838.10 0.02 1.31 
250302 4,788.00 5,652.182 870.40 1,836.40 0.81 42.82 
254302 4,788.00 5,652.182 870.40 1,836.40 0.81 42.82 
554302 4,701.60 5,652.182 870.40 1,836.40 0.81 42.82 
555302 4,702.40 5,652.182 870.40 1,836.40 0.81 42.82 
556302 4,702.40 5,652.182 870.40 1,836.40 0.81 42.82 
100302 4,788.00 5,652.184 870.40 1,836.40 0.81 42.82 
150302 4,788.50 5,652.184 870.40 1,836.40 0.81 42.82 
155302 4,788.50 5,652.184 870.40 1,836.40 0.81 42.82 
253302 4,781.70 5,655.160 870.40 1,836.40 0.81 42.84 
259302 4,743.20 5,663.585 870.40 1,836.40 0.82 42.90 
160302 4,743.60 5,663.586 870.40 1,836.40 0.82 42.90 
157302 4,719.50 5,687.685 
159302 4,719.50 5,687.685 
503302 4,664.60 5,700.378 
870.40 1,836.40 0.82 
870.40 1,836.40 0.82 
870.40 1,836.40 0.82 
43.09 
43.09 
43.19 
N^onbasic variables equal zero. 
S^ee pages 42-44 for an explanation of variable name codes. 
N^PW 1 equals net present worth at a discount rate of 7 percent. 
"^ In terms of present value. 
D^ollar increase required was calculated using Equation 4, p. 34. Percent change was 
calculated assuming average intensive recreation price to be $1.90 per RVD. 
R^VD = recreation visitor day. 
Table 31. The sensitivity of the first optimal solution for Alternative Constraint Set B 
(wilderness equal to 254,750 acres) to increases in the price of intensive recrea­
tion for the 20 nonbasic intensive recreation variables with the lowest reduced 
cost& 
Average Increase in In-
Average Intensive Recreation tensive Recreation Price 
Visitation Per Acre Per Year Per RVD Required to In-
Variable Reduced Time Time Time dicate a New Optimal 
Nameb NPW ic Costd Period 1 Period 2 Period 3 Solution® 
(Dollars) (Dollars) (RVD)f (RVD) (RVD) (Dollar s) (Percent) 
107301 10,406.70 0.000 771.40 1,829.00 1,838.10 0.00 0.00 
560301 10,321.20 4.075 771.40 1,829.00 1,838.10 0.00 0.00 
510301 10,322.40 20.416 771.40 1,829.00 1,838.10 0.00 0.00 
102303 845.00 216.997 887.46 0.37 19.38 
551303 755.68 286.326 887.46 0.48 25.57 
552303 789.59 286.701 887.46 0.49 25.60 
104301 10,440.20 434.000 771.40 1,829.00 1,838.10 0.02 1.22 
103303 839.48 515.103 887.46 0.87 46.00 
502303 672.88 671.701 887.46 1.14 60.00 
250302 4,788.00 5,652.182 870.40 1,836.40 0.81 42.82 
254302 4,788.00 5,652.182 870.40 1,836.40 0.81 42.82 
554302 4,701.60 5,652.182 870.40 1,836.40 0.81 42.82 
555302 4,702.40 5,652.182 870.40 1,836.40 0.81 42.82 
556302 4,702.40 5,652.182 870.40 1,836.40 0.81 42.82 
100302 4,788.00 5,652.184 870.40 1,836.40 0.81 42.82 
150302 4,788.50 5,652.184 870.40 1,836.40 0.81 42.82 
155302 4,788.50 5,652.184 870.40 1,836.40 0.81 42.82 
253302 4,781.70 5,655.160 
259302 4,743.20 5,663.585 
160302 4,743.60 5,663.586 
870.40 1,836.40 0.81 
870.40 1,836.40 0.82 
870.40 1,836.40 0.82 
42.84 
42.90 
42.90 
^Nonbasic variables equal zero. 
S^ee pages 42-44 for an explanation of variable name codes. 
N^PW 1 equals net present worth at a discount rate of 7 percent. 
I^n terms of present value. 
D^ollar Increase required was calculated using Equation 4, p. 34. Percent change was 
calculated assuming average intensive recreation price to be $1.90 per RVD. 
R^VD = recreation visitor day. 
Table 32. The sensitivity of the last optimal solution for Alternative Constraint Set B 
(wilderness equal to 455,760 acres) to increases in the price of intensive recrea­
tion for the 20 nonbasic intensive recreation variables with the lowest reduced 
cost^  
Variable 
Average Intensive Recreation 
Visitation Per Acre Per Year 
Reduced 
Average Increase in In­
tensive Recreation Price 
Per RVD Required to In-
Time Time Time 
Name^  NPW ic Costd Period 1 Period 2 Period 3 Solution® 
(Dollars) (Dollars) (RVD)f (RVD) (RVD) (Dollars) (Percent) 
560301 10,321.20 4.075 771.40 1,829.00 1,838.10 0.00 0.00 
510301 10,322.40 20.416 771.40 1,829.00 1,838.10 0.00 0.00 
107301 10,406.70 31.588 771.40 1,829.00 1,838.10 0.00 0.00 
110301 10,406.70 31.588 771.40 1,829.00 1,838.10 0.00 0.00 
102303 845.00 216.997 887.46 0.37 19.38 
551303 755.68 286.326 887.46 0.48 25.57 
552303 789.59 286.701 887.46 0.49 25.60 
104301 10,440.20 465.588 771.40 1,029.00 1,838.10 0.02 1.31 
103303 839.48 515.103 887.46 0.87 46.00 
502303 672.88 671.701 887.46 1.14 60.00 
250302 4,788.00 5,652.182 870.40 1,836.40 0.81 42.82 
254302 4,788.00 5,652.182 870.40 1,836.40 0.81 42.82 
554302 4,701.60 5,652.182 870.40 1,836.40 0.81 42.82 
555302 4,702.40 5,652.182 870.40 1,836.40 0.81 42.82 
556302 4,702.40 5,652.182 870.40 1,836.40 0.81 42.82 
100302 4,788.00 5,652,184 870.40 1,836.40 0.81 42.82 
150302 4,788.50 5,652.184 870.40 1,836.40 0.81 42.82 
155302 
253302 
259302 
4,788.50 5,652.184 
4,781.70 5,655.160 
4,743.20 5,663.585 
870.40 1,836.40 0.81 
870.40 1,836.40 0.81 
870.40 1,836.40 0.82 
42.82 
42.84 
42.90 
^Nonbasic variables equal zero. 
S^ee pages 42-44 for an explanation of variable name codes. 
N^PW 1 equals net present worth at a discount rate of 7 percent. 
I^n terms of present value. 
D^ollar increase required was calculated using Equation 4, p. 34. Percent change was 
calculated assuming average intensive recreation price to be $1.90 per RVD. 
f  ^RVD = recreation visitor day. 
Table 33. The sensitivity of the first optimal solution for Alternative Constraint Set E 
(wilderness equal to 254,750 acres) to increases in the price of intensive recrea­
tion for the 20 nonbasic intensive recreation variables with the lowest reduced 
cost^  
Average Increase in In-
Average Intensive Recreation tensive Recreation Price 
Visitation Per Acre Per Year Per RVD Required to In-
Variable Reduced Time Time Time dicate a New Optimal 
Nameb NPW ic Costd Period 1 Period 2 Period 3 Solution® 
(Dollars) (Dollars) (RVD)f (RVD) (RVD) (Dollars) (Percent) 
554301 10,353.80 0.000 771.40 1,829.00 1,838.10 0.00 0.00 
560301 10,321.20 18.568 771.40 1,829.00 1,838.10 0.00 0.00 
250301 10,440.20 29.918 771.40 1,829.00 1,838.10 0.00 0.00 
254301 10,440.20 29.918 771.40 1,829.00 1,838.10 0.00 0.00 
102303 845,00 121.234 887.46 0.20 10.83 
551303 755.68 172.342 887.46 0.29 15.40 
552303 789.59 172.717 887.46 0.29 15.43 
255301 10,440.20 185.556 771.40 1,829.00 1,838.10 0.01 0.52 
103303 839.48 354.418 887.46 0.60 31.65 
502303 672.88 476.898 887.46 0.81 42.60 
554302 4,701.60 5J552.181 870.40 1,836.40 0.81 42.82 
555302 4,702.40 5^ 52.182 870.40 1,836.40 0.81 42.82 
556302 4,702.40 5^ 52.182 870.40 1,836.40 0.81 42.82 
100302 4,788.00 5J652.184 870.40 1,836.40 0,81 42.82 
104302 4,788.00 5,652.184 870.40 1,836.40 0.81 42.82 
150302 4,788.50 5^ 652.184 870.40 1,836.40 0.81 42.82 
155302 4,788.50 5,652.184 870.40 1,836.40 0.81 42.82 
253302 
259302 
160302 
4,781.70 5,655.160 
4,743.20 5,663.585 
4,743.60 5,663.586 
870.40 1,836.40 0.81 
870.40 1,836.40 0,82 
870.40 1,836.40 0.82 
42.84 
42.90 
42.90 
^Nonbasic variables equal zero. 
S^ee pages 42-44 for an explanation of variable name codes. 
N^PW 1 equals net present worth at a discount rate of 7 percent. 
I^n terms of present value. 
D^ollar increase required was calculated using Equation 4, p. 34. Percent change was 
calculated assuming average intensive recreation price to be $1.90 per RVD. 
R^VD = recreation visitor day. 
Table 34. The sensitivity of the last optimal solution for Alternative Constraint Set E 
(wilderness equal to 459,726 acres) to increases in the price of intensive recrea­
tion for the 20 nonbasic intensive recreation variables with the lowest reduced 
cost& 
Average Increase in In-
Average Intensive Recreation tensive Recreation Price 
Visitation Per Acre Per Year Per RVD Required to In-
Variable Reduced Time Time Time dicate a New Optimal 
Name^  NPW ic Cost^  Period 1 Period 2 Period 3 Solution® 
(Dollars) (Dollars) (RVD)f (RVD) (RVD) (Dollars) (Percent) 
554301 10,353.80 0.000 771.40 1,829.00 1,838.10 0.00 0.00 
560301 10,321.20 18.568 771.40 1,829.00 1,838.10 0.00 0.00 
259301 10,406.70 56.351 771.40 1,829.00 1,838.10 0.00 0.00 
250301 10,440.20 86.269 771.40 1,829.00 1,838.10 0.00 0.00 
254301 10,440.20 86.269 771.40 1,829.00 1,838.10 0.00 0.00 
102303 845.00 160.669 887.46 0.27 14.35 
551303 755.68 219.280 887.46 0.37 19.58 
552303 789.59 219.655 887.46 0.37 19.62 
255301 10,440.20 258.228 771.40 1,829.00 1,838.10 0.01 0.73 
103303 839.48 420.587 887.46 0.71 37.56 
502303 672,88 557.117 887.46 0.94 49.76 
554302 4,701.60 5,652.181 870.40 1,836.40 0,81 42.82 
555302 4,702.40 5,652.182 870.40 1,836.40 0.81 42.82 
556302 4,702.40 5,652.182 870.40 1,836.40 0.81 42.82 
100302 4,788.00 5,652.184 870.40 1,836.40 0.81 42.82 
104302 4,788.00 5,652.184 870.40 1,836.40 0.81 42.82 
150302 4,788.50 5,652.184 870.40 1,836.40 0.81 42.82 
155302 4,788.50 5,652.184 
253302 4,781.70 5,655.160 
160302 4,743.60 5,663.586 
870.40 1,836.40 0.81 
870.40 1,836.40 0.81 
870.40 1,836.40 0.82 
42.82 
42.84 
42.90 
^onbasic variables equal zero. 
S^ee pages 42-44 for an explanation of variable name codes. 
N^PW 1 equals net present worth at a discount rate of 7 percent. 
'^ In terms of present value. 
D^ollar increase required was calculated using Equation 4, p. 34. Percent change was 
calculated assuming average intensive recreation price to be $1.90 per RVD. 
R^VD = recreation visitor day. 
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Model Sensitivity to Increases in Timber Productivity 
Increases in commodity output per acre per year can also increase 
reduced costs by the amount required for nonbasic variables to become 
eligible for entry into the optimal basis. Tables 35 and 36 present the 
sensitivity of the first and last optimal solutions under Proposed 
Action Constraint Set 1 to increases in per acre per year output 
of timber for the last ten nonbasic timber variables identified 
in Tables 15 and 17. Only the last ten variables were selected for 
this analysis since the first 15 did not have required productivity 
increases (to bring a nonbasic variable into solution) significantly 
different from zero. The optimal solution becomes less sensitive 
to productivity increases at large wilderness allocations. However, 
sensitivity does not decrease enough to cause the model to become 
insensitive to increases in timber output per acre per year. Total 
increase in annual per acre timber output^  required to indicate a new 
optimal solution ranges from 0.04 to 15.38 Bd. Ft. (from the first to 
last optimal solution). The highest percent increase in productivity 
required is 2.46. It is interesting to note that for a particular 
nonbasic variable, the percent increase in annual unit productivity 
required to indicate a new optimal solution, is exactly equal to the 
percent increase required for unit commodity price. This can be 
T^otal increase in annual per acre timber output equals the sum 
over three time periods of the increase in per acre productivity of 
timber required to raise NPW of the nonbasic timber variable by an 
amount equal to its reduced cost. 
Table 35. The sensitivity of the first optimal solution (wilderness equal to 254,750 acres) under 
Proposed Action Constraint Set 1 to increases in the per acre per year output of timber 
for the last ten nonbasic timber variables identified in Table 15 
Variable Name^  A^  
A'C 
Average Increase in Timber Output Per 
Acre Per Year Required to Indicate 
a New Optimal Solution^  
Percent 
Increase 
Required 
(Bd. Ft.) (Bd. Ft.) 
Time Period Time Period 
1 2 
(Bd. Ft.) (Bd. Ft.) 
Time Period 
3 
(Bd. Ft.) 
450263 590.62 0.04 0.00 0.00 0.04 0.01 
494063 1,004.03 0.04 0.00 0.00 0.04 0.00 
350213 559.88 0.10 0.00 0.00 0.10 0.02 
157853 949.37 0.27 0.00 0.00 0.27 0.03 
757263 878.06 0.49 0.00 0.00 0.49 0.06 
759263 878.06 0.50 0.00 0.00 0.50 0.06 
467263 590.62 0.53 0.00 0.00 0.53 0.09 
469263 590.62 0.53 0.00 0.00 0.53 0.09 
455852 1,220.32 0.13 0.00 0.08 0.05 0.01 
757022 1,773.07 0.09 0.00 0.08 0.01 0.01 
S^ee pages 42-44 for an explanation of variable name codes. 
is the sum over time periods of average per acre per year output. 
'^ A' is calculated using Equation (9), page 36. Average price of timber was assumed to be 
$197.56 per MBF. 
Assumed an equal proportional increase in productivity for each time period. 
Table 36. The sensitivity of the last optimal solution (wilderness equal to 456,195 acres) under 
Proposed Action Constraint Set 1 to increases in the per acre per year output of timber 
variables identified in Table 17 
Variable Name^  A^  
A'C 
Average Increase in Timber Output Per 
Acre Per Year Required to Indicate 
a New Optimal Solution^  
Percent 
Increase 
Required 
(Bd. Ft.) (Bd. Ft.) 
Time Period Time Period 
1 2 
(Bd. Ft.) (Bd. Ft.) 
Time Period 
3 
(Bd. Ft.) 
452063 164.09 4.04 0.00 0.00 4.04 2.46 
110211 3,593.70 0.74 0.45 0.09 0.20 0.02 
355853 666.37 5.95 0.00 0.00 5.95 0.89 
157852 1,233.27 1.54 0.00 0.67 0.87 0.12 
805222 2,714.97 2.46 0.00 1.34 1.12 0.09 
751072 656.79 14.39 0.00 0.00 14.39 2.19 
772072 656.79 14.39 0.00 0.00 14.39 2.19 
551072 656.79 14.58 0.00 0.00 14.58 2.22 
552072 656.79 14.58 0.00 0.00 14.58 2.22 
601062 946.08 15.38 0.00 0.00 15.38 1.63 
S^ee pages 42-44 for an explanation of variable name codes. 
A^ is the sura over time periods of average per acre per year output. 
A^' is calculated using Equation (9), page 36. Average price of timber was assumed to be 
$197.56 per MBF. 
A^ssumed an equal proportional increase in productivity for each time period. 
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verified by comparing the last column of Tables 15 and 17 with that 
of Tables 35 and 36.^  
The sensitivity of the first and last optimal solutions under 
Proposed Action Constraint Set 2 to increases in the per acre per year 
output of timber is given in Tables 37 and 38. Across the two solutions, 
total productivity increases required to indicate a new optimal solution 
range from 0.24 to 3.45 Bd. Ft. While this implies an increase in 
The equality of percent price and productivity increases (given 
price is constant over time) required to bring nonbasic variables into 
solution can be shown mathematically as follows: 
I Rc y  ^
From equation (9): A^ . - j / "ijt" 
Substitute for 
<3 • - 5^1 
t=l 
Divide through by A^ :^ 
a' / = RC.  ^ RC 
/a ^ ^ since it is assumed p.. = p. J ' ii T T it x 
t 
Thus: i^j/A.. = ^ i^/P., where ap. = z Fa. 
ij 1 1 2 l ijl 
Therefore: percent increase in total productivity equals percent increase 
in price. 
An alternative method for determining A!. in equation (9) can now 
be stated: after having solved equation (4)^ f^or AP^ , find the percent 
change in price (ZFj^ /P^ ) and multiply it times A^ j to derive A^ j. That 
is, A^ j = A^ .(AP^ /P^ ), where all elements are defined as before. 
Table 37. The sensitivity of the first optimal solution (wilderness equal to 254,750 acres) under 
Proposed Action Constraint Set 2 to increases in the per acre per year output of timber 
for the last ten nonbasic timber variables identified in Table 18 
Average Increase in Timber Output Per 
 ^ b^ ,^c Acre Per Year Required to Indicate Percent 
Variable Name a New Optimal Solution Increase 
Required 
Time Period Time Period Time Period 
1 2 3 
(Bd. Ft.) (Bd. Ft.) (Bd. Ft.) (Bd. Ft.) (Bd. Ft.) 
157853 949.37 0.27 0.00 0.00 0.27 0.03 
555853 1,006.92 0.75 0.00 0.00 0.75 0.07 
062473 9.45 0.78 0.00 0.00 0.78 8.25 
303473 10.18 0.84 0.00 0.00 0.84 8.25 
504853 1,569.49 0.95 0.00 0.00 0.95 0.06 
062433 9.45 1.70 0.00 0.00 1.70 17.99 
754022 1,773.07 0.24 0.00 0.21 0.03 0.01 
759022 1,773.07 0.24 0.00 0.21 0.03 0.01 
303433 10.18 2.42 0.00 0.00 2.42 23.77 
062443 9.45 2.42 0.00 0.00 2.42 25.61 
S^ee pages 42-44 for an explanation of variable name codes. 
A is the sum over time periods of average per acre per year output. 
A^' is calculated using Equation (9), page 36. Average price of timber was assumed to be 
$197.56 per MBF. 
A^ssumed an equal proportional Increase in productivity for each time period. 
Table 38. The sensitivity of the last optimal solution (wilderness equal to 456,195 acres) under 
Proposed Action Constraint Set 2 to increases in the per acre per year output of timber 
for the last ten nonbasic timber variables identified in Table 20 
Variable Name^  A^  
A'C 
Average Increase in Timber Output Per 
Acre Per Year Required to Indicate 
a New Optimal Solution^  
Percent 
Increase 
Required 
(Bd. Ft.) (Bd. Ft.) 
Time Period Time Period 
1 2 
(Bd. Ft.) (Bd. Ft.) 
Time Period 
3 
(Bd. Ft.) 
062433 9.45 1.70 0.00 0.00 1.70 17.99 
754022 1,773.07 0.24 0.00 0.21 0.03 0-01 
303433 10.18 2.42 0.00 0.00 2.42 23.77 
062443 9.45 2.42 0.00 0.00 2.42 25.61 
062423 9.45 2.65 0.00 0.00 2.65 28.04 
754261 2,866.92 0.37 0.23 0.04 0.10 0.01 
754262 1,450.92 0.52 0.00 0.27 0.25 0.04 
303443 10.18 3.19 0.00 0.00 3.19 31.34 
303423 10.18 3.34 0.00 0.00 3.34 32.81 
554213 933.02 3.45 0.00 0.00 3.45 0.37 
S^ee pages 42-44 for an explanation of variable name codes. 
A is the sum over time periods of average per acre per year output. 
A^' is calculated using Equation (9), page 36. Average price of timber was assumed to be 
$197.56 per MBF. 
"^ Assumed an equal proportional increase in productivity for each time period. 
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sensitivity due to improved economic efficiency, on a percent basis, 
sensitivity of the optimal solution has actually decreased. 
Model Sensitivity to Increases in 
Intensive Recreation Productivity 
Tables 39, 40, 41, and 42 present the sensitivity of the first 
and last optimal solutions under Proposed Action Constraint Sets 1 and 2 
to increases in the per acre per year output of intensive recreation 
for the first 12 nonbasic intensive recreation variables identified in 
Tables 25, 27, 28, and 30. Only the first 12 variables were analyzed 
with respect to productivity increases because the remaining 8 would 
not offer significantly different results from that of the 11th and 12th 
variables. The total increase in productivity required for a new optimal 
solution ranges from 0.00 to 1,158.92 RVD's in all four tables. Model 
sensitivity to increases in intensive recreation productivity does not 
appear to change significantly with increasing wilderness. However, 
greater economic efficiency does seem to slightly decrease sensitivity. 
With respect to timber and intensive recreation price increases 
associated with one nonbasic variable (everything else held constant), 
the optimal solution is sensitive. On a percent basis, it is more 
sensitive for timber. The optimal solution is also sensitive to 
individual increases in timber and intensive recreation productivity. 
The least sensitive solution is for intensive recreation production 
increases under Constraint Set 2. Here, while very sensitive to changes 
in the first 5 or 6 nonbasic variables, the model is completely 
Table 39. The sensitivity of the first optimal solution (wilderness equal to 254,750 acres) under 
Proposed Action Constraint Set 1 to increases in the per acre per year output of inten­
sive recreation for the first 12 nonbasic intensive recreation variables identified in 
Table 25 
Variable Name^  A" 
A'C 
Average Increase in Intensive Recreation 
Output Per Acre Per Year Required to 
Indicate a New Optimal Solution^  Percent 
Increase 
(RVD) (RVD) 
Time Period 
1 
(RVD) 
Time Period 
2 
(RVD) 
Time Period 
3 
(RVD) 
Required 
107301 4,438.50 0.00 0.00 0.00 0.00 0.00 
504301 4,438.50 0.00 0.00 0.00 0.00 0.00 
560301 4,438.50 0.51 0.09 0.21 0.21 0.01 
510301 4,438.50 2.55 0.44 1.05 1.06 0.06 
102303 887.46 172.00 0.00 0.00 172.00 19.38 
551303 887.46 226.95 0.00 0.00 226.95 25.57 
552303 887.46 227.25 0.00 0.00 227.25 25.61 
104301 4,438.50 54.28 9.43 22.37 22.48 1.22 
103303 887.46 408.29 0.00 0.00 408.29 46.01 
502303 887.46 532.42 0.00 0.00 532.42 59.99 
250302 2,706.80 1,158.92 0.00 372.71 786.21 42.82 
254302 2,706.80 1,158.92 0.00 372.71 786.21 42.82 
S^ee pages 42-44 for an explanation of variable name codes. 
is the sum over time periods of average per acre per year output. 
A^* is calculated using Equation (9), page 36. Average price of intensive recreation was 
assumed to be $1.90 per RVD. 
"^ Assumed an equal proportional increase in productivity for each time period. 
Table 40. The sensitivity of the last optimal solution (wilderness equal to 456,195 acres) 
under Proposed Action Constraint Set 1 to increases in the per acre per year 
output of intensive recreation for the first 12 nonbasic intensive recreation 
variables identified in Table 27 
Average Increase in Intensive Recreation 
•u Output Per Acre Per Year Required to Percent 
Increase 
Required 
Variable Name^  A^  Indicate a New Optimal Solution^  
Time Period 
1 
Time Period 
2 
Time Period 
3 
(RVD) (RVD) (RVD) (RVD) (RVD) 
504301 4,438.50 0.00 0.00 0.00 0.00 0.00 
510301 4,438.50 2.55 0.44 1.05 1.06 0.06 
107301 4,438.50 3.95 0.69 1.63 1.64 0.09 
110301 4,438.50 3.95 0.69 1.63 1.64 0.09 
560301 4,438.50 5.72 0.99 2.36 2.37 0.13 
102303 887.46 183.38 0.00 0.00 183.38 20.66 
551303 887.46 240.50 0.00 0.00 240.50 27.10 
552303 887.46 240.80 0.00 0.00 240.80 27.13 
104301 4,438.50 58.24 10.12 24.00 24.12 1.31 
103303 887.46 427.39 0.00 0.00 427.39 48.16 
502303 887.46 555.57 0.00 0.00 555.57 62.60 
250302 2,706.80 1,158.92 0.00 372.71 786.21 42.82 
S^ee pages 42-44 for an explanation of variable name codes. 
A^ is the sum over time periods of average per acre per year output. 
A^' is calculated using Equation (9), page 36. Average price of intensive recreation was 
assumed to be $1.90 per RVD. 
A^ssumed an equal proportional increase in productivity for each time period. 
Table 41. The sensitivity of the first optimal solution (wilderness equal to 254,750 acres) 
under Proposed Action Constraint Set 2 to increases in the per acre per year 
output of intensive recreation for the first 12 nonbasic intensive recreation 
variables identified in Table 28 
Variable Name A' 
Average Increase in Intensive Recreation 
Output Per Acre Per Year Required to 
Indicate a New Optimal Solution^  
Time Period 
1 
Time Period 
2 
Time Period 
3 
Percent 
Increase 
Required 
(RVD) (RVD) (RVD) (RVD) (RVD) 
107301 4,438.50 0.00 0.00 0.00 0.00 0.00 
504301 4,438.50 0.00 0.00 0.00 0.00 0.00 
560301 4,438.50 0.51 0.09 0.21 0.21 0.01 
510301 4,438.50 2.55 0.44 1.05 1.06 0.06 
104301 4,438.50 54.28 9.43 22.37 22.48 1.22 
250302 2,706.80 1,158.92 0.00 372.71 786.21 42.82 
254302 2,706.80 1,158.92 0.00 372.71 786.21 42.82 
554302 2,706.80 1,158.92 0.00 372.71 786.21 42.82 
555302 2,706.80 1,158.92 0.00 372.71 786.21 42.82 
556302 2,706.80 1,158.92 0.00 372.71 786.21 42.82 
100302 2,706.80 1,158.92 0.00 372.71 786.21 42.82 
150302 2,706.80 1,158.92 0.00 372.71 786.21 42.82 
See pages 42-44 for an explanation of variable name codes. 
A^ is the sum over time periods of average per acre per year output. 
A^' is calculated using Equation (9), page 36. Average price of intensive recreation was 
assumed to be $1.90 per RVD. 
'^ Assumed an equal proportional increase in productivity for each time period. 
Table 42. The sensitivity of the last optimal solution (wilderness equal to 456,195 acres) 
under Proposed Action Constraint Set 2 to increases in the per acre per year 
output of intensive recreation for the first 12 nonbasic intensive recreation 
variables identified in Table 30 
Variable Name^  
At A'C 
Average Increase in Intensive Recreation 
Output Per Acre Per Year Required^ to 
Indicate a New Optimal Solution Percent 
Increase 
Required Time Period 
1 
Time Period 
2 
Time Period 
3 
(RVD) (RVD) (RVD) (RVD) (RVD) 
504301 4,438.50 0.00 0.00 0.00 0.00 0.00 
510301 4,438.50 2.55 0.44 1.05 1.06 0.06 
107301 4,438.50 3.95 0.69 1.63 1.64 0.09 
110301 4,438.50 3.95 0.69 1.63 1.64 0.09 
560301 4,438.50 5.72 0.99 2.36 2.37 0.13 
104301 4,438.50 58.24 10.12 24.00 24.12 1.31 
250302 2,706.80 1,158.92 0.00 372.71 786.21 42.82 
254302 2,706.80 1,158.92 0.00 372.71 786.21 42.82 
554302 2,706.80 1,158.92 0.00 372.71 786.21 42.82 
555302 2,706.80 1,158.92 0.00 372.71 786.21 42.82 
556302 2,706.80 1,158.92 0.00 372.71 786.21 42.82 
100302 2,706.80 1,158.92 0.00 372.71 786.21 42.82 
S^ee pages 42-44 for an explanation of variable name codes. 
is the sum over time periods of average per acre per year output. 
A^' is calculated using Equation (9), page 36. Average price of intensive recreation was 
assumed to be $1.90 per RVD. 
A^ssumed an equal proportional Increase in productivity for each time period. 
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insensitive to increases in intensive recreation productivity between 
58.24 and 1,158.92 RVD*s/ACRE/YEAR. The significance of this observation 
may be lost due to the decreased reliability of recreation use 
projections. 
The above discussion has focused on changes in the optimal basic 
solution. However, it should be noted that any rise in commodity prices 
or productivity associated with foregone opportunities will serve to 
increase the estimated marginal cost of wilderness, regardless of how 
the optimal solution is affected. 
Other factors that may work to increase wilderness marginal cost 
are; (1) an administrative constraint where additional wilderness areas 
must be greater than or equal to 5,000 acres or contiguous with 
existing wilderness (the extent to which costs would be raised depends 
upon the amount of deviation from the least cost pattern of allocation) 
and (2) significant secondary costs. Factors working to decrease the 
price of wilderness are: (1) an increase in substitute production sites 
for foregone commodities and services either internal or external to the 
Willamette National Forest and (2) an increase in the appropriate discount 
rate. In this study, the RAA model was maximized at a discount rate of 
7 percent J" If it was maximized at a rate of 10 or 15 percent, wilderness 
cost would decrease because forest investments have relatively long-term 
N^ote that suboptimality for discount rates other than the one 
maximized is due to timing of activity costs and benefits causing the 
order of allocation to be a function of the discount rate. That is, 
since costs and benefits occur in different years, costs may be dis­
counted for a different length of time than benefits. Hence, the relative 
contributions to NPW of various activities change with respect to the dis­
count rate utilized. Thus, the model must be maximized for each specific 
discount rate for which a valid marginal cost curve is desired. 
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benefit flows in relation to costs and as such their NPW's decrease as 
discount rates increase. Since opportunity cost measures foregone 
values, it is logical to expect a reduction in wilderness cost. 
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COMPARISON OF MARGINAL COST CURVES FROM THE 
BEAVERHEAD AND WILLAMETTE NATIONAL FORESTS 
Marginal cost curves for wilderness have been generated for two 
very different National Forests: (1) the Beaverhead National Forest 
with relatively low timber value and (2) the Willamette National Forest 
with relatively high timber value. 
Wilderness marginal cost curves for the Beaverhead National Forest 
are given in Figure 13.^ Marginal cost for Constraint Set 3 (constrained 
commodity rows) increases much more rapidly after 500,000 acres than it 
does for Constraint Set 4 (unconstrained commodity rows) as more acres 
are allocated to wilderness. For both curves, NPW of the RAA model was 
maximized at a discount rate of 6.87 percent. 
Wilderness allocation ranges from 72,379 to 927,440 acres for both 
constraint sets. Marginal cost is slightly negative at existing 
wilderness and rises to a maximum of approximately $76.00 for Constraint 
Set 3 and about $12.00 for Constraint Set 4. 
The divergence of $64.00 in marginal cost at the large end of 
wilderness allocation is because of (1) increases in management costs 
in order to meet commodity constraints under Set 3 (i.e., to meet target 
output levels, nonwilderness production must be intensified on secondary 
sites which are usually more marginal areas requiring greater management 
effort) and (2) an increase in foregone forest commodities and services. 
Foregone opportunities account for most of this divergence. Loss of 
^The discussion on the estimated marginal cost curves for the 
Beaverhead National Forest is condensed from Jones (1976). 
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Figure 13. Estimated per acre marginal cost of wilderness for Constraint 
Sets 3 and 4 on the Beaverhead National Forest (Jones, 1976) 
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recreation on semiprimitive acres contributes most to wilderness cost 
under Set 3. Other commodities influencing cost are forage, recreation 
on undeveloped acres, water yield, and big game food. For Set 4, most 
of the commodities do not significantly change over the range of 
wilderness considered. Loss of recreation on semiprimitive acres is again 
the most important variable contributing to the dollar cost of wilderness 
while big game food contributes only minimally to cost. 
So, the main factor accounting for the divergence between the two 
marginal cost curves at larger wilderness allocations is the signifi­
cantly greater magnitude of recreation on semiprimitive acres lost 
under Set 3. Also for Set 3, management costs begin to rise at c rapid 
rate at about 500,000 wilderness acres and is another important 
factor in explaining the rapid increase of marginal cost at higher 
levels of wilderness. 
Structural differences between the Willamette and Beaverhead RAA 
models (as used to estimate wilderness costs) are: (1) a discount rate 
of 7 percent was used for the Willamette, a 6.87 percent for the 
Beaverhead (everything else equal, the lower discount rate should tend 
to slightly increase the cost of wilderness), (2) the total time 
period of analysis for the Willamette was 100 years, it was 130 years 
for the Beaverhead (everything else equal, wilderness cost should be 
slightly higher for the longer time period), (3) for the Willamette, the 
NPW coefficients for the wilderness management activity included 
wilderness benefits, they did not for the Beaverhead (everything else 
equal, the inclusion of wilderness benefits would decrease estimated 
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costs), (4) unlike the Willamette's model, the Beaverhead's did not 
require any relaxations of supplemental rows in order to force additional 
acres of wilderness into solution (everything else equal, relaxing 
supplemental rows should lower the cost of wilderness), and (5) the 
RHS value of the wilderness commodity row was in terms of RVD's for the 
Willamette and acres for the Beaverhead model (this was easily adjusted 
for by a constant conversion factor). The differences outlined above 
are not felt to significantly affect results of the comparison. 
Figures 14 and 15 present wilderness cost comparisons between 
the Willamette and Beaverhead National Forests for the commodity 
constrained and unconstrained sets, respectively. The most striking 
difference, between the Willamette and Beaverhead, illustrated by 
Figures 14 and 15, is in the magnitude of marginal cost. For 
Constraint Sets 1 and 2 for the Willamette, marginal cost ranges from 
$-88.72 to $9,851.04, a change of $9,939.76 resulting from a change in 
wilderness acres of 201,445. On the Beaverhead, wilderness cost 
changes from about $-0.21 to $76.44 for Constraint Set 3 and $-0.50 to 
$12.01 for Constraint Set 4 (a magnitude of $76.65 and $12.51, 
respectively) resulting from a change in wilderness acres of 855,061. 
Maximum marginal cost of wilderness for the Willamette is 128.87 times 
greater than for Constraint Set 3 on the Beaverhead and 820.24 times 
greater than for Constraint Set 4 on the Beaverhead. This result is 
even more dramatic when one considers marginal cost curves for the 
Willamette are based on 471,245 fewer wilderness acres (at maximum 
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wilderness size for each Forest) . To say it another way, the Beaverhead 
has the potential of designating, at a fraction of the cost, over twice 
as many wilderness acres as is possible on the Willamette. 
It is not surprising to find this disparity in wilderness costs 
between the two Forests since timber value alone is much higher on the 
Willamette. From an economic efficiency standpoint, society would 
minimize costs by designating new Wilderness in the Rocky Mountain 
Region, rather than in the Western Coastal areas. However, economic 
efficiency is not the only factor influencing future wilderness location. 
Economic equity and wilderness distribution are other important factors 
that must be considered. 
With respect to post optimality analysis, the basic solutions of 
the Willamette's RAA model under Set 1 are sensitive to changes in 
timber price and productivity.^ The Beaverhead's RAA model is less 
sensitive in that: 
It appears that the basic solution is sensitive to small 
changes in the present value of timber, but that large 
changes in present value would have to take place before 
significant changes in the basic solution would be realized 
(Jones, 1976) . 
And, at larger allocations of wilderness, both models are less sensitive 
to increases in timber price and output (for Sets 1 and 3) . As Jones 
(1976) explained for the Beaverhead: 
^Post optimality analysis results, with respect to timber price on 
the Willamette, are based on the first 25 nonbasic timber variables 
possessing the lowest reduced cost for selected optimal basic solutions. 
The Beaverhead sensitivity analysis is based on the first 20 nonbasic 
timber variables with lowest reduced cost. 
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This insensitivity is because when maximum wilderness is reached 
the timber variables in the nonbasic solution are (1) variables 
associated with RAU type T (forest type with slopes in excess 
of 45 percent) where timber production is expensive and (2) 
variables associated with RAU type M that have moved out of the 
basic solution because these RAU's were allocated to wilder­
ness. The result is nonbasic timber variables with larger 
shadow prices. 
For Constraint Set 2, the Willamette's RAA model becomes less sensitive 
to changes in timber price and output and begins to show a pattern 
similar to that described by Jones (1976) for the Beaverhead. Sensitivity 
of the two models did not significantly decrease as wilderness was 
increased under Sets 2 and 4. One reason for this was that timber 
constraints were not limiting as they were earlier under Sets 1 and 3. 
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COMPUTER COSTS 
Computer costs to generate the four wilderness marginal cost curves 
(under priority P at the U.S. Department of Agriculture Computer facility 
in Fort Collins, Colorado) for the Willamette National Forest are given 
in Table 43. 
Table 43. Computer costs of running the Willamette RAA model to generate 
marginal cost curves under Proposed Action Constraint Sets 1 
and 2, and Alternative Constraint Sets B and E 
Proposed Action Alternative Alternative 
Sets 1 and 2 Set B Set E 
Total costs $503.00 $234.68 $230.92 
CPU costs 181.00 81.80 84.20 
I/o costs 322.00 152.88 146.72 
Cost/solution 20.96 18.05 19.24 
No. solutions 24 13 12 
The average solution cost was $19.42 for the Method I 
analyses. During the Beaverhead study, the average solution cost was 
about $13.50 (the Beaverhead model was solved 32 times), that is $5.92 
less than for the Willamette study. The difference in cost is because 
of three factors; (1) the Willamette and Beaverhead RAA models were of 
different size (i.e., they did not have the same number of rows in their 
respective matrices), (2) additional sensitivity analyses were included 
for the Willamette model, and (3) changes in cost of computer time. 
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SUMMARY AND CONCLUSIONS 
Estimates of wilderness costs can be used to help ameliorate 
competing wants and improve management efficiency by providing decision­
makers additional information concerning costs to society from alternative 
uses of available resources. Previous work identified four possible 
approaches for measuring economic costs of wilderness land allocation: 
opportunity cost, compensation cost, economic base, and regional input-
output studies. Opportunity cost was selected as the most appropriate 
measure of wilderness price for this study because of its ease of under­
standing, straightforward nature and adaptability to available analytical 
techniques. The following ten points were discussed with respect to 
wilderness cost methodology. 
(1) Wilderness cost information is a valuable aid to 
decision-makers. 
(2) Social cost is an appropriate measurement unit for 
evaluating wilderness. 
(3) Opportunity cost is used here to approximate social 
cost and measures the net value of foregone forest 
commodity and service flows. 
(4) Only direct economic effects are included in the 
cost estimates. 
(5) Nationally, secondary effects are not considered 
important for individual national forests. 
(6) A natural choice for size of study area is the 
national forest. 
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(7) All cost estimates are stated in discounted terms. 
(8) Per unit opportunity cost can be thought of as a 
marginal cost. 
(9) A marginal cost curve can be derived from a set of 
unit opportunity costs. 
(10) A derived marginal cost curve represents a supply 
schedule for wilderness. 
To empirically test an economic model for estimating the cost of 
supplying Wilderness from NFS land, the Willamette National Forest was 
selected for study, primarily for two reasons: (1) it is a high timber 
value forest (relative to the Beaverhead National Forest studied by 
Jones (1976)) and (2) it has a forest-wide data base that includes all 
important commodity and service flows. All data necessary to estimate 
wilderness costs exists in matrix format and concommitant with a revised 
Simplex linear programming algorithm, forms the Willamette Resource 
Allocation Analysis model. 
Wilderness cost estimates (opportunity costs) were derived from two 
sources: (1) shadow prices and (2) average marginal costs. For a fore­
gone value to be counted as an opportunity cost, the possibility of its 
production on alternative sites must be excluded. Since linear pro­
gramming is an optimization tool, it takes into account this concept of 
marginal resource availability. Also, linear programming contains 
implicit assumptions that the Forest is to be efficiently managed. 
Two procedures, called Method I and Method II, were used to generate 
wilderness cost estimates. In Method I, wilderness marginal cost curves 
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were constructed under four management regimes for the Willamette National 
Forest. For each management regime, the model designated least cost 
wilderness (in terms of opportunity cost) first, and the most expensive 
last. The cost of specific roadless areas was estimated using the 
Method II procedure by finding the difference in NPW between two 
optimizations of the model, one at existing wilderness and one with the 
specified roadless area forced into solution as wilderness. 
Because the initial management regime was too constraining, first 
attempts at forcing increasing amounts of wilderness acres into solution 
met with limited success. This difficulty illustrates two important 
economic concepts; that is, to correctly estimate marginal cost, it is 
first necessary to properly identify with respect to wilderness (1) the 
feasible set and (2) cost components as either fixed or variable. In 
this regard, three possible cases present themselves. 
Case 1 : Accept the initial management regime without change and 
do not allow designation as wilderness, areas prespecified to 
nonwilderness use. Thus, the feasible set for wilderness is severely 
restricted. Estimates for Runs 1 and 2 in the preliminary computer runs 
section give wilderness costs under this situation. 
Case 2: Consider those areas prespecified to nonwilderness use as 
possessing fixed costs with respect to wilderness. Also, allow these 
areas to be traded for wilderness. Assuming one-to-one relationships, 
the marginal cost of supplying wilderness is now the difference between 
the NPW coefficients of the wilderness and nonwilderness activities. 
Under this situation, the cost estimates for Runs 1 and 2 are biased 
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upward by the unit opportunity cost of the prespecified nonwilderness 
activity (undeveloped recreation in this case). 
Case 3: All areas suitable for wilderness are considered feasible, 
plus the management regime is relaxed such that the cost of areas 
formerly prespecified to nonwilderness use, is variable. That is, the 
marginal cost of wilderness may now include the cost of foregone 
nonwilderness activities excluded in Case 2. 
In terms of the cost of wilderness to society, it is suggested that 
it is inappropriate to (1) arbitrarily restrict the feasible set for 
wilderness and (2) treat the cost of prespecified nonwilderness 
activities as fixed with respect to wilderness designation. Thus, it is 
felt that Case 3 does a better job at reflecting the social cost of 
wilderness allocation from NFS lands. Therefore, it is considered proper 
(and necessary) to relax selected management constraints in order to 
obtain a better representation of the cost for wilderness. With minor 
exceptions, the procedure for Case 3 was followed in this study. 
Two factors may account for increasing marginal cost: (1) increases 
in management costs as production on marginal land is intensified 
to meet commodity constraints and (2) increases in foregone values of 
forest products and services given up as a consequence to increasing 
wilderness size. It was found that on the Willamette National Forest, 
increases in management costs are relatively unimportant with respect 
to the price of wilderness. 
Under all four management strategies, commodities that decrease in 
total output and thus, raise marginal cost as wilderness increases, are 
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WOOD, FORAG, REC-I, REC-D, REC-A, WATER, BGAME, and SGAME. Between 
255,000 and 410,000 wilderness acres, WOOD and WATER are the most 
significant foregone commodities contributing to marginal cost. The 
loss in REC-I accounts for the major share of the cost of wilderness 
once 410,000 acres of wilderness have been allocated. Generally, very 
steep and rocky areas with marginal to medium sawtimber came into 
solution first as wilderness and areas with rolling slopes and upland 
flats containing medium to large sawtimber were designated last. 
The estimated marginal cost curves for Constraint Sets 1, 2, B, and 
E exhibit similar characteristics. In general: (1) the magnitude of 
the marginal costs is the same ($-88.72 to about $9,800.00), (2) all 
curves represent least cost wilderness, (3) foregone forest product and 
service flows contribute most to marginal costs, and (4) all curves 
possess similar form. The only differences that could be considered 
significant are (1) the vertical gap at midrange between the cuirves for 
Sets 1 and 2 and (2) the lag exhibited at large wilderness allocations 
by the cost curve under Set E. Both of these differences in estimated 
costs can be explained by increased economic efficiency because of 
relaxations of either commodity and/or supplemental rows. Thus, moderate 
changes in the management regime for the Willamette National Forest have 
little influence on its marginal costs for wilderness, however, as 
evidenced in the preliminary runs section, major changes may have very 
significant effects. 
Another important result illustrated by these marginal cost curves 
is the dramatic increase in costs at about 400,000 acres of wilderness. 
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This means that at relatively large wilderness allocations (about 
145,000 acres above existing wilderness) society incurs rapidly 
increasing cost. Whether or not society wishes to pay this cost is a 
political, as well as an economic issue. 
Of the three roadless areas analyzed in the Method II analyses, 
French Pete exhibited the highest cost, followed by Middle Santiam and 
Little North Santiam, in descending order. Sawtimber and intensive 
recreation were again the two commodities primarily influencing 
estimated costs. 
The optimal basic solution is very sensitive to increases in timber 
price and productivity, however, it becomes less sensitive as economic 
efficiency is improved and more acres are allocated to wilderness. This 
is because at large wilderness allocations, the remaining nonbasic 
timber variables are those associated with areas where timber production 
is less profitable or those that have been forced out of solution by 
wilderness. The result is nonbasic timber variables with larger reduced 
costs. Also, when the commodity or supplemental rows are relaxed (i.e., 
economic efficiency increased), a higher objective function value is 
achieved by forcing out less profitable activities. Thus, a larger 
increase in reduced costs must now be realized before nonbasic activities 
can come into solution. In general, the model is less sensitive to 
increases in the price and productivity of intensive recreation. But, 
because of the lower reliability attached to recreation benefit indexes, 
this may not be significant. Since this sensitivity analysis is based 
on parameter changes associated with one variable (everything else held 
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constant), it is possible the model is less sensitive to general price 
increases across all timber or intensive recreation variables. Regardless 
of how the optimal solution is affected, any rise in commodity prices or 
productivity associated with foregone opportunities will serve to 
increase the estimated marginal cost of wilderness. 
Comparing wilderness costs of the Willamette and Beaverhead National 
Forests, the Beaverhead has the potential of designating, at a fraction 
of the cost, over twice as many wilderness acres as is possible on the 
Willamette. It is interesting to note that management costs are more 
important with respect to wilderness on the Beaverhead. However, 
foregone recreation on semiprimitive areas is the major factor 
contributing to the cost of wilderness. Also, the Beaverhead model is 
less sensitive to timber price and productivity increases. 
It is evident from an economic efficiency viewpoint, that to 
minimize wilderness costs, additions to the NWPS should first be 
designated in the Rocky Mountain region. However, economic efficiency 
is not the only criterion important in evaluating Wilderness. Other 
important elements of an "ideal" Wilderness System include ecosystem and 
landform representation, accessibility and distribution, and the presence 
of certain wilderness-associated wildlife habitats (U.S.D.A. Forest 
Service, 1978). 
Today (January, 1979), the National TJilderness Preservation System 
consists of over 19 million Congressionally approved acres. Out of this 
total, 15.25 million acres in 110 areas are within the National Forest 
191 
System. Administration endorsed wilderness proposals total another 
22.9 million acres from federal lands, including 3.3 million from the 
NFS. 
The present Roadless Area Review Evaluation (RARE II) has identified 
2,919 areas of about 62.1 million acres suitable for inclusion into the 
Wilderness System. On January 4, 1979, the Department of Agriculture 
recommended that about 15 million RARE II roadless acres be immediately 
classified as Wilderness with another 11 million acres set aside for 
further study. The remaining 36 million acres were recommended for non-
wilderness multiple-use. Assuming that Congress classifies as Wilderness 
all Administration endorsed and recommended areas, the contribution to 
the Wilderness System from the NFS would increase to approximately 33.55 
million acres. This would designate about 18 percent of the 187.7 million 
acres in the National Forest System as Wilderness. However, judging 
from responses by the forest industry and various environmental groups 
with respect to the RARE II recommendations, the wilderness issue is 
far from resolved. 
Several attempts have been made to determine a reasonable contribu­
tion to Wilderness from NFS land. Clawson (1976) has estimated 
potential wilderness from NFS lands to be 40 million acres without 
threatening wood output on the national forests assuming these wilderness 
areas are carefully chosen and management efficiency improved on 
remaining nonwilderness acres. Also, the present study has shown that 
substantial additions to the Wilderness System can be made without 
seriously reducing the Nation's supply of nonwilderness outputs provided 
economic efficiency criteria are followed. 
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However, as evidenced by arguments surrounding the RARE studies, 
the public is, in general, more interested in specific roadless areas 
than in least cost wilderness. This means that an aggregate wilderness 
cost curve summed over all national forests west of the 100th meridian 
may not provide enough information to answer the case-by-case inquiries 
of the public (a Method II approach is more suited here). Furthermore, 
the foregoing cost estimates, even in conjunction with Forest Service 
studies such as RARE I and II, do not provide sufficient data to con­
struct a valid aggregate wilderness supply schedule. Thus, from the two 
Forests studied, it is not possible to extrapolate individual wilderness 
marginal cost curves that fit the rest of the Western National Forests. 
This is because (1) management regimes and potential wilderness are 
different for each forest (even if similar in per acre productive 
capacity) and (2) the interaction between forests due to wilderness with­
drawals is unknown. However, where resource decisions are to be made for 
a particular area, the Method I approach is extremely useful in 
identifying candidate areas for Method II analyses (Jones et al., 1978), 
even though on a broader scale, the usefulness of Method I may be limited 
by inclusion of noneconomic criteria. 
In summary, wilderness marginal cost curves have been estimated for 
the Willamette National Forest and cost estimates for selected Roadless 
Areas have been made. These costs are based only on economic criteria 
and do not reflect unquantifiable costs or benefits associated with 
wilderness classification of NFS lands. Such unquantifiable values may 
accrue from protecting gene pools, preserving historical or educational 
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areas, and by providing increased wilderness options for future 
generations. Also, it should be cautioned that these estimates of 
wilderness costs are based on a particular National Forest, without 
considering management actions on adjacent public or private lands. 
The final decision of how much more Wilderness should be 
designated rests with society and depends on how much it is willing to 
pay or give up to have Wilderness. In this regard, a Method II approach 
may prove more valuable than an aggregate wilderness supply schedule 
since society has typically sought out specific areas for wilderness 
designation. By estimating the opportunity cost of wilderness for each 
Roadless Area, society can then compare relative trade-offs and make 
Wilderness selections accordingly. Thus, the information provided by 
this study should provide assistance toward reaching a solution to the 
Wilderness question in an informed manner. 
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Table 44. Existing wilderness and roadless resource allocation units 
(RAU's) delineated on the Willamette National Forest as 
indicated by the Willamette Resource Allocation Analysis 
model 
Existing Wilderness Roadless^ 
No. RAU Acres No. RAU Acres 
1 035 68,506 1 048 871 
2 036 669 2 3 
067 
070 
9,809 
15,848 
3 052 962 4 107 8,698 
4 072 8,249 5 6 
110 
157 
37,626 
476 
5 113 47,263 7 159 2,247 
6 163 35,106 8 
9 
160 
259 
3,643 
639 
7 263 14,517 10 307 95 
8 313 15,143 11 12 
309 
460 
624 
14 
9 363 6,709 13 467 4,155 
10 412 904 14 
15 
469 
470 
1,557 
10,485 
11 513 1,535 16 510 165 
12 563 24,921 17 
18 
560 
610 
2,455 
878 
13 623 4,697 19 611 180 
14 673 18,227 20 
21 
620 
621 
18,903 
1,424 
15 914 3,079 22 657 851 
16 984 3,905 23 
24 
659 
660 
3,614 
62,624 
17 994 154 25 661 1,517 
254,546 26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
710 
757 
759 
760 
807 
810 
903 
913 
983 
993 
8,307 
4,756 
3,159 
21,628 
951 
1,554 
229,753c 
48,450 
5,088 
1,566 
107 
284,964 
^Wilderness study areas are included in the roadless RAU's. 
^See Appendix A, Table 47 for a description of RAU's. 
^Commercial forest land (CFL) acres. 
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Table 45. Ecosystems delineated on the Willamette National Forest 
(U.S.D.A. Forest Service, 1974c) 
No. Ecosystem Description 
1 lA Very steep, rough, rugged highest volcanic peaks of 
the High Cascade crest 
2 IB Steep, rough, broken lava, pumice and obsidian domes 
on the crest of the High Cascades 
3 IC Very steep, rough rugged, secondary volcanic peaks of 
the High Cascade crest 
4 2A Steep, rough, broken, glaciated uplands of the High 
Cascades plateau 
5 2B Undulating, rolling, glaciated slopes of the High 
Cascades plateau 
6 2C Broad undulating, rolling uplands of the High Cascades 
plateau 
7 2D Broad undulating recent lava flows of the High 
Cascades 
8 2E Broad undulating upland plateau of the High Cascades 
9 2F Very steep, rough, rugged, glaciated upland slopes 
of the High Cascades 
10 2G Broad undulating lava flows of the High Cascades 
11 2H Steep recent volcanic cinder cone of the High Cascade 
crest 
12 3A Very steep, rugged, rocky upper slope topography 
13 3C Nearly level alluvial bottom lands along the major 
rivers and their tributaries 
14 3D Broad undulating glaciated upland flats 
15 3E Steep, very slightly dissected smooth lower slopes 
16 3F Very steep, highly dissected convex upper slope 
topography 
17 3G Steep, hummocky, bench broken lower slopes 
18 3H Very steep highly dissected convex upper slopes 
19 31 Moderately steep hummocky, benchy unstable land flows 
and slumps 
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Table 46. Major vegetation types by ecosystem found on the Willamette 
National Forest (U.S.D.A. Forest Service, 1974c) 
No. Ecosystem Vegetation Types 
1 lA Alpine, steiîp cinders - Hulsea, Willamette 
2 IB Alpine, pumice-lava - whitebark pine/penstemem 
3 IC Subalpine, steep - Scpria/dwarf juniper 
4 2A Steep pumice - mtn. hemlock/huckleberry 
5 2B Rolling pumice - mtn. hemlock/dwarf huckleberry 
6 2C Rolling ash - mtn. hemlock/huckleberry 
7 2D Lava flows - Cheilanthes/vine maple 
8 2E Undulating black sand - mtn. hemlock, fir/huckleberry 
9 2F Steep black sandy ash - mtn. hemlock, fir/huckleberry 
10 2G Steep cinders - mtn. hemlock, pine/huckleberry 
11 2H Lava flow - mtn. hemlock, D. fir/vine maple, ocean spray 
12 3A Steep shallow soil - white fir/ocean spray/lomatium 
13 3C Flat deep soil - W. hemlock/Cascaria/salal 
14 3D Rolling deep soil - W. hemlock, silver fir/Rhododen. 
15 3E Steep deep soil - W. hemlock/Rhododen./vine maple 
16 3F Steep shallow soil - W. hemlock, C. fir/hazel 
17 3G Steep deep clay soil - W. hemlock/salal/fold thread 
18 3H Steep shallow soil - D. fir/W. hemlock/hazel 
19 31 Unstable clay soil - W. hemlock/vine maple/Rhododen. 
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Table 47. Resource allocation unit (RAU) types into which the Willamette 
National Forest was delineated (U.S.D.A. Forest Service, 1974c) 
No. RAU Ecosystem^ Description 
1 001 b Special use areas and administrative sites 
2 035 lA Wilderness rock land 
3 036 IB Wilderness rock mesa 
4 044 IC Medium saw timber 
5 048 IC Roadless, medium saw timber 
6 052 IC Wilderness, medium saw timber 
7 060 2A Marginal timber lands 
8 062 2A Seedlings and saplings more than ten years old 
9 064 Ik Medium saw timber 
10 067 2A Roadless, marginal timber lands 
11 070 Ik Roadless, large saw timber 
12 072 2k Wilderness, medium saw timber 
13 100 2k Marginal timber lands 
14 102 2B Seedlings and saplings more than ten years old 
15 103 2B Pole timber 
16 104 2B Medium saw timber 
17 107 2B Roadless, marginal timber lands 
18 110 2B Roadless, large saw timber 
19 113 2B Wilderness large saw timber 
20 150 2C Marginal timber lands 
21 153 2C Pole timber 
22 155 2C Large saw timber 
23 156 2C Two-storied timber stands 
24 157 2C Roadless, marginal timber lands 
25 159 2C Roadless, medium saw timber 
26 160 2C Roadless, large saw timber 
27 163 2C Wilderness, large saw timber 
^See Appendix A, Tables 45 and 46 for ecosystem descriptions. 
^No ecosystem was specified for RAU 001. 
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Table 47 (continued) 
No. RAU Ecosystem Description 
28 200 2D Recent lava—rocklands 
29 250 2E Marginal timber lands 
30 253 2E Pole timber 
31 254 2E Medium saw timber 
32 255 2E Large saw timber 
33 259 2E Roadless, medium saw timber 
34 263 2E Wilderness, medium saw timber 
35 300 2F Marginal timber lands 
36 303 2F Pole timber 
37 305 2F Large saw timber 
38 307 2F Roadless, marginal timber lands 
39 309 2F Roadless, medium saw timber 
40 313 2F Wilderness, mediu.\ saw timber 
41 350 2G Marginal timber lands 
42 353 2G Pole timber 
43 355 2G Large saw timber 
44 363 2G Wilderness, large saw timber 
45 404 2H Medium saw timber 
46 405 2H Large saw timber 
47 412 2H Wilderness, medium saw timber 
48 416 2H Existing developed winter sport sites 
49 450 3A Marginal timber lands 
50 452 3A Seedlings and saplings more than ten years old 
51 455 3A Large saw timber 
52 460 3A Special large saw timber 
53 467 3A Roadless, marginal timber lands 
54 469 3A Roadless, medium saw timber 
55 470 3A Roadless, large saw timber 
56 494 3A H. J. Andrews Experimental Forest, large saw timber 
57 502 3C Seedlings and saplings more than ten years old 
58 503 3C Pole timber 
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551 
552 
554 
555 
556 
560 
563 
600 
601 
602 
603 
604 
605 
610 
611 
620 
621 
623 
632 
635 
650 
652 
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(continued) 
Ecosystem Description 
3C Medium saw timber 
3C Large saw timber 
3C Roadless, large saw timber 
3C Wilderness, large saw timber 
3C Existing summer recreation residences, large saw timber 
3D Seedlings and saplings less than ten years old 
3D Seedlings and saplings more than ten years old 
3D Medium saw timber 
3D Large saw timber 
3D Two-storied timber stands 
3D Roadless, large saw timber 
3D Wilderness, large saw timber 
3E Marginal timber lands 
3E Seedlings and saplings less than ten years old 
3E Seedlings and saplings more than ten years old 
3E Pole timber 
3E Medium saw timber 
3E Large saw timber 
3E Special large saw timber 
3E Special two-storied timber stands 
3E Roadless, large saw timber 
3E Roadless, two-storied timber stands 
3E Wilderness, large saw timber 
3E H.J. Andrews Experimental Forest, seedlings and saplings 
more than ten years old 
3E H.J. Andrews Experimental Forest, large saw timber 
3F Marginal timber lands 
3F Seedlings and saplings more than ten years old 
3F Pole timber 
3F Medium saw timber 
3F Large saw timber 
RAU 
656 
657 
659 
660 
661 
673 
682 
685 
700 
701 
702 
703 
705 
710 
750 
751 
752 
753 
754 
755 
756 
757 
759 
760 
765 
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(continued) 
Ecosystem Description 
3F Two-storied timber stands 
3F Roadless, marginal timber lands 
3F Roadless, two-storied timber stands 
3F Roadless, large saw timber 
3F Roadless, two-storied timber stands 
3F Wilderness, large saw timber 
3F H.J. Andrews Experimental Forest, seedlings and saplings 
more than ten years old 
3F H.J. Andrews Experimental Forest, large saw timber 
3G Marginal timber lands 
3G Seedlings and saplings less than ten years old 
3G Seedlings and saplings more than ten years old 
3G Pole timber 
3G Large saw timber 
3G Roadless, large saw timber 
3H Marginal timber lands 
3H Seedlings and saplings less than ten years old 
3H Seedlings and saplings more than ten years old 
3H Pole timber 
3H Medium saw timber 
3H Large saw timber 
3H Two-storied timber stands 
3H Roadless, marginal timber lands 
3H Roadless, medium saw timber 
3H Roadless, large saw timber 
3H Existing campgrounds, large saw timber 
3H H.J. Andrews Experimental Forest, seedlings and saplings 
more than ten years old 
3H H.J. Andrews Experimental Forest, large saw timber 
31 Marginal timber lands 
31 Seedlings and saplings more than ten years old 
31 Large saw timber 
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Table 47 (continued) 
No. RAU Ecosystem Description 
119 807 31 Roadless, marginal timber lands 
120 810 31 Roadless, large saw ' timber 
121 822 31 H.J. Andrews Experimental Forest, seedlings 
saplings more than ten years old 
and 
122 825 31 H.J. Andrews Experimental Forest, large saw timber 
123 901 Rock land 
124 902 Rock land , special areas 
125 903 Rock land , roadless areas 
126 911 Marsh Western Cascade, roaded 
127 912 Marsh special areas , Western Cascade 
128 913 Marsh roadless. Western Cascade 
129 914 Marsh wilderness. Western Cascade 
130 921 Marsh roadless. High Cascade 
131 950 Existing roads 
132 981 Lakes and reservoirs 
133 983 Lakes, roadless areas 
134 984 Lakes, wilderness 
135 991 
— Streams 
136 993 Streams, roadless areas 
137 994 Streams, wilderness 
138 851 New roads necessary to harvest timber 
139 853 New roads necessary to harvest timber 
140 854 New roads necessary to harvest timber 
141 855 New roads necessary to harvest timber 
142 856 New roads necessary to harvest timber 
143 858 New roads necessary to harvest timber 
144 867 New roads necessary to harvest timber 
145 869 New roads necessary to harvest timber 
146 871 New roads necessary to harvest timber 
147 872 New roads necessary to harvest timber 
148 873 New roads necessary to harvest timber 
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Table 47 (continued) 
No. RAU Ecosystem Description 
149 875 New roads necessary to harvest timber 
150 876 New roads necessary to harvest timber 
151 877 New roads necessary to harvest timber 
152 881 New roads necessary to harvest timber 
153 883 New roads necessary to harvest timber 
154 884 New roads necessary to harvest timber 
155 885 New roads necessary to harvest timber 
156 886 New roads necessary to harvest timber 
157 887 New roads necessary to harvest timber 
158 888 New roads necessary to harvest timber 
159 889 New roads necessary to harvest timber 
160 891 New roads necessary to harvest timber 
161 892 New roads necessary to harvest timber 
162 893 New roads necessary to harvest timber 
163 895 New roads necessary to harvest timber 
164 896 New roads necessary to harvest timber 
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Table 48. Management activities included in the Willamette RAA model 
(U.S.D.A. Forest Service, 1974c) 
No. '^^ code^  ^ Description 
1 00 Present condition except no timber harvesting 
2 01 Clearcutting using tractor and rubber tired skidder systems 
3 02 Clearcutting using hi-lead systems 
4 03 Clearcutting using advanced cable systems 
5 04 Clearcutting using helicopter systems 
6 05 Shelterwood using tractor and rubber tired skidder systems 
7 06 Shelterwood using cable logging systems 
8 07 Shelterwood using helicopter systems 
9 15 Mining areas 
10 16 Geothermal energy areas 
11 20 Special use areas 
12 21 Nonmotorized dispersed recreation areas with tractor timber 
harvesting 
13 22 Nonmotorized dispersed recreation areas with cable timber 
harvesting 
14 23 Nonmotorized dispersed recreation areas with helicopter 
timber harvesting 
15 25 Motorized dispersed recreation areas with tractor timber 
harvesting 
16 26 Motorized dispersed recreation areas with cable timber 
harvesting 
17 27 Motorized dispersed recreation areas with helicopter timber 
harvesting 
18 30 Developed recreation areas 
19 35 Winter sports development areas 
20 41 Clearcutting using tractor and rubber tired skidder systems 
in True fir/Mt. Hemlock forest association 
21 42 Clearcutting using hi-lead systems in True fir/Mt. Hemlock 
forest association 
22 43 Clearcutting using advanced cable systems in True fir/Mt. 
Hemlock forest association 
23 44 Clearcutting using helicopter systems in True fir/Mt. Hemlock 
forest association 
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Table 48 (continued) 
No. Description 
24 45 Shelteirwood using tractor and rubber tired skidder systems 
in True fir/Mt. Hemlock forest association 
25 46 Shelterwood using cable logging systems in True fir/Mt. 
Hemlock forest association 
26 47 Shelterwood using helicopter systems in True fir/Mt. Hemlock 
forest association 
27 50 Research natural areas 
28 60 Special interest areas 
29 61 Nonmotorized dispersed recreation areas with tractor timber 
harvesting in less than mature stands—seedlings, saplings, 
and poles 
30 62 Nonmotorized dispersed recreation areas with cable timber 
harvesting in less than mature stands—seedlings, saplings, 
and poles 
31 63 Nonmotorized dispersed recreation areas with helicopter 
timber harvesting in less than mature stands—seedlings, 
saplings, and poles 
32 65 Motorized dispersed recreation areas with tractor timber 
harvesting in less than mature stands—seedlings, saplings, 
and poles 
33 66 Motorized dispersed recreation areas with cable timber 
harvesting in less than mature stands—seedlings, saplings, 
and poles 
34 67 Motorized dispersed recreation areas with helicopter timber 
harvesting in less than mature stands—seedlings, saplings, 
and poles 
35 68 Travel and water influence zones with programmed timber 
harvest in less than mature stands—seedlings, saplings, 
and poles 
36 70 Wilderness areas 
37 75 Undeveloped recreation areas 
38 79 Wildlife management areas 
39 80 Travel and water influence areas, programmed timber harvest 
not permitted 
40 85 Travel and water influence areas, programmed timber harvest 
permitted 
41 97 Road building for timber harvest 
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Table 49. Recreation activity descriptions for the Willamette National 
Forest (taken from the booklet, "Basic Quantitative Data", 
Willamette National Forest Land Use Planning, 1974) 
Recreation Unit of Measure 
Dispersed RVD/ACRE/YEAR 
Nature study, mountain climbing, gathering 
forest products, viewing outstanding scenery, 
enjoying unique/unusual environment, general 
understanding and knowledge, horseback 
riding, foot hiking-walking 
Intensive 
Spectator sports-activities, team sports, games, 
camping (general, auto, trailer, tent), organi­
zation camp (general, lodging), picnicking, 
resort (commercial, lodging), residence, 
bicycling, general information, attending talks 
and programs, viewing interpretive exhibits 
Auto Associated 
Auto driving, guided tours, unguided tours, 
scooter-motorcycle, viewing interpretive signs 
Winter Sports Dispersed 
Sledding-tobogganing, skiing, snowplay, ice 
skating, cross-country skiing, snowmobiles 
Water Related Intensive 
Power boat, swimming-bathing, water skiing, 
diving (skin, scuba) 
Water Related Dispersed 
Canoe, sail, other craft (row, drift, raft) 
Residence (Special Uses) 
Recreation residences (summer homes) 
Winter Sports Developed 
Downhill skiing, snowplay areas 
Wilderness Water Related 
Swimming and other dispersed water recreation 
activities 
RVD/ACRE/YEAR 
RVD/ACRE/YEAR 
RVD/ACRE/YEAR 
RVD/ACRE/YEAR 
RVD/ACRE/YEAR 
RVD/ACRE/YEAR 
RVD/ACRE/YEAR 
RVD/ACRE/YEAR 
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Table 49 (continued) 
Recreation Unit of Measure 
Wilderness Dispersed RVD/ACRE/YEAR 
Backpacking, camping, hiking 
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Table 50. Implementation, operation and maintenance costs by activity 
on the Willamette National Forest (U.S.D.A. Forest Service, 
1974c) 
Activity Implementation Operation and 
Code^  Costs^  Maintenance Costs 
1100 $ 0.00 $ 5.75 
1100^  6,000.00 675.00 
1197 0.00 5.75 
2321 105.00 5.75 
2322 105.00 5.75 
2323 105.00 5.75 
2325 110.00 5.75 
2326 110.00 5.75 
2327 110.00 5.75 
2330 13,000.00 675.00 
2360 9.10 1.50 
2361 105.00 5.75 
2362 105.00 5.75 
2363 105.00 5.75 
2365 110.00 5.75 
2366 110.00 5.75 
2367 110.00 5.75 
2368 110.00 5.75 
2370 9.35 0.75 
2375 20.00 1.50 
2380 5.00 2.00 
2385 110.00 5.75 
2401 95.00 5.75 
2402 95.00 5.75 
S^ee Appendix A, Table 48 for a description of management 
activities (identified in Table 48 by the last two digits). 
U^nit benefit values are given in Table 1. 
Present condition for existing developed recreation sites. 
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Table 50 (continued) 
Activity 
Code 
Implementation 
Costs 
Operation and 
Maintenance Costs 
2403 $ 95.00 $ 5.75 
2404 95.00 5.75 
2405 95.00 5.75 
2406 95.00 5.75 
2407 95.00 5.75 
2441 95.00 5.75 
2442 95.00 5.75 
2443 95.00 5.75 
2444 95.00 5.75 
2445 95.00 5.75 
2446 95.00 5.75 
2447 95.00 5.75 
2815 97,300.00 5.75 
2816 99,999.00 50,000.00 
4050 0.20 0.63 
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Table 51. Commodity variable costs by activity on the Willamette 
National Forest (U.S.D.A. Forest Service, 1974c) 
Activity Code^  Variable Costs^  
Timber 
2321 $144.59 
2322 176.44 
2323 216.44 
2325 144.59 
2326 176.44 
2327 216.44 
2361 144.59 
2362 176.44 
2363 216.44 
2365 144.59 
2366 176.44 
2367 216.44 
2368 176.44 
2385 176.44 
2401 144.59 
2402 147.84 
2403 162.44 
2404 205.44 
2405 144.59 
2406 170.44 
2407 216.44 
2441 144.59 
2442 147.84 
2443 162.44 
2444 205.44 
2445 144.59 
2446 170.44 
2447 216.44 
Minerals 
2815 43.24 
S^ee Appendix A, Table 48 for a description of management 
activities (identified in Table 48 by the last two digits). 
U^nit benefit values are given in Table 1. 
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Table 52. Structural changes to the Willamette Resource Allocation 
Analysis model required for the Method I cost estimation 
procedure 
Si b Supplemental Control Rows and RHS Values Deleted from RAA model 
WDICI WD2C1 WD2F1 WD3E1 WD3H1 WD2C1 2,081 
WD1C2 WD2C2 WD2F2 WD3E2 WD3H2 WD2E1 639 
WD1C3 WD2C3 WD2F3 WD3E3 WD3H3 WD3E1 381 
WD2A1 WD2E1 WD3A1 WD3F1 WD3I1 WD3F1 6,190 
WD2A2 WD2E2 WD3A2 WD3F2 WD3I2 
WD2A3 WD2E3 WD3A3 WD3F3 WD3I3 
Supplemental Control Rows Added to the RAA Model 
+WS1048 +WS1110 +WS1307 +WS1470 +WS1621 +WS1661 +WS1760 
+WS1067 +WS1157 +WS1309 +WS1510 +WS1657 +WS1710 +WS1807 
+WS1070 +WS1159 +WS1467 +WS1560 +WS1659 +WS1757 +WS1810 
-WS1107 +WS1259 -HWSi469 +WS1620 +WS1660 -WS1759 
Column and Row Entries^  Inserted into RAA Model Matrix 
048701WS1048 1 .0 067701WS1067 1 .0 070701WS1070 1.0 
107701WS1107 1 .0 110701WS1110 1 .0 157701WS1157 1.0 
159701WS1159 1 .0 259701WS1259 1 .0 307701WS1307 1.0 
309701WS1309 1 .0 467701WS1467 1 .0 469701WS1469 1.0 
470701WS1470 1 .0 510701WS1510 1 .0 560701WS1560 1.0 
620701WS1620 1 .0 621701WS1621 1 .0 657701WS1657 1.0 
659701WS1659 1 .0 660701WS1660 1 .0 661701WS1661 1.0 
71070IWS1710 1 .0 757701WS1757 1 .0 759701WS1759 1.0 
760701WS1760 1 .0 807701WS1807 1 .0 810701WS1810 1.0 
S^ee Table 4 for an explanation of supplemental row names. 
R^HS = Right-hand-side. 
S^ee page 44 for an explanation of a matrix entry. 
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Table 52 (continued) 
RHS Values Added to the RAA Model 
WS1048 1,210 WS1259 600 WS1560 3,760 WS1710 10,700 
WS1067 9,262 WS1307 100 WS1620 16,826 WS1757 1,800 
WS1070 11,562 WS1309 640 WS1621 1,550 WS1759 2,550 
WS11Û7 7,000 WS1467 3,500 WS1657 1,170 WS1760 20,500 
WSlllO 30,000 WS1469 1,124 WS1659 2,536 WS1807 450 
WS1157 494 WS1470 15,965 WS1660 78,412 WS1810 2,400 
WS1159 3,955 WS1510 534 WS1661 390 
Sign Changes of Existing Commodity Rows 
All WOOD, REC-I, and SKIIN commodity rows changed to greater than or 
equal to constraints; and WILD 2 commodity row set to an equality. 
For a description of commodity rows, see Table 1. 
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Table 53. Structural changes required to relax the Willamette RAA model 
so that nearly all Roadless RAU's could be allocated to 
Wilderness 
Supplemental Control Rows^  Deleted after Computer Run ^  
UDICI UD2B1 UD2E1 UD2G1 UD3A1 UD3D1 UD3F1 UD3H1 
UD1C2 UD2B2 UD2E2 UD2G2 UD3A2 UD3D2 UD3F2 UD3H2 
IID1C3 UD2B3 UD2E3 UD2G3 UD3A3 UD3D3 UD3F3 UD3H3 
UD2A1 UD2C1 UD2F1 UD2H1 UD3C1 UD3E1 UD3G1 UD3I1 
UD2A2 UD2C2 UD2F2 UD2H2 UD3C2 UD3E2 UD3G2 UD3I2 
UD2A3 UD2C3 UD2F3 UD2H3 UD3C3 UD3E3 UD3G3 UD3I3 
RHS^  Values Deleted after Computer Run 2 
UD2A1 87 UD2G1 62 UD3D1 193 UD3G1 250 
UD2B1 34 UD3A1 8,019 UD3E1 7,705 UD3H1 107 
UD2C1 6,121 UD3C1 159 UD3F1 16,265 UD3I1 9 
Supplemental Control Rows Added after Computer Run ^  
+WS1160 +WS1460 +WS1610 +WS1611 
Column and Row Entries^  Inserted into Matrix after Computer Run 2 
160701WS1160 1.0 460701WS1460 1.0 610701WS1610 1.0 
611701WS1611 1.0 
RHS Values Added after Computer 
C
M
| 1
 
WS1160 3,643 WS1460 14 WS1610 878 WS1611 180 
RHS Value Changes after Computer Run 2 
WS1048 871 WS1309 624 WS1560 2,455 WS1660 62,624 
WS1157 476 WS1470 10,485 WS1621 1,424 WS1710 8,307 
WS1159 2,247 WS1510 165 WS1657 851 WS1810 1,554 
WS1307 95 
S^ee Table 4 for an explanation of supplemental row names. 
R^HS = Right-hand-side. 
"^ See page 44 for an explanation of a matrix entry. 
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Table 53 (continued) 
Supplemental Control Rows Deleted after Computer Run 3 
V2AF1 V3EF3 V3IF2 V3AB1 V3GB3 NM2C1 NM3E2 MD2A3 
V2AF2 V3FF1 V3IF3 V3AB2 V3HB1 NM2C2 NM3E3 MD2B1 
V2AF3 V3FF2 V3FB1 V3AB3 V3HB2 NM2C3 NM3G1 MD2B2 
V2BF1 V3FF3 V3FB2 V3EB1 V3HB3 NM3C1 NM3G2 MD2B3 
V2BF2 V3GF1 V3FB3 V3EB2 V3IB1 NM3C2 NM3G3 MD2C1 
V2BF3 V3GF2 V2AB1 V3EB3 V3IB2 NM3C3 NM3H1 MD2C2 
V3AF1 V3GF3 V2AB2 V3FB1 V3IB3 NM3A1 NM3H2 MD2C3 
V3AF2 V3HF1 V2AB3 V3FB2 NM2B1 NM3A2 NM3H3 MD3E1 
V3AF3 V3HF2 V2BB1 V3FB3 NM2B2 NM3A3 MD2A1 MD3E2 
V3EF1 V3HF3 V2BB2 V3GB1 NM2B3 NM3E1 MD2A2 MD3E3 
V3EF2 V3IF1 V2BB3 V3GB2 
RHS Values Deleted after Computer Run 2 
V2AF1 360 MD3E1 8 NM3E2 42 V3AB3 133 
V2BF1 350 MD3E2 29 NM3E3 67 V3EB1 706 
V3AF1 869 MD3E3 47 NM3G1 13 V3EB2 2,471 
V3EF1 2,878 NM2B1 37 NM3G2 49 V3EB3 3,884 
V3FF1 9,674 NM2B2 127 NM3G3 76 V3FB1 2,020 
V3GF1 3,351 NM2B3 200 NM3H1 312 V3FB2 7,070 
V3HF1 4,917 NM2C1 288 NM3H2 1,089 V3FB3 11,026 
V3IF1 504 NM2C2 1,006 NM3H3 1,710 V3GB1 370 
MD2A1 280 NM2C3 1,581 V2AB1 68 V3GB2 1,295 
MD2A2 978 NM3A1 183 V2AB2 239 V3GB3 2,035 
MD2A3 1,538 NM3A2 643 V2AB3 374 V3HB1 1,336 
MD2B1 191 NM3A3 1,009 V2BB1 259 V3HB2 4,674 
MD2B2 668 NM3C1 9 V2BB2 907 V3HB3 7,345 
MD2B3 1,050 NM3C2 17 V2BB3 1,426 V3IB1 83 
MD2C1 11 NM3C3 26 V3AB1 25 V3IB2 287 
MD2C2 38 NM3E1 11 V3AB2 84 V3IB3 450 
MD2C3 59 
MS Values Changed after Computer Run 3 
WOOD 1 692,630 WOOD 2 599,670 WOOD 3 599,670 V2CF1 10 
Supplemental Control Rows Replaced after Computer Run ^  
UD2G1 UD2G3 UD2H2 V3AF1 V3AF3 V3AB2 NM3A1 
UD2G2 UD2H1 UD2H3 V3AF2 V3AB1 V3AB3 NM3A2 
NM3A3 
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Table 53 (continued) 
Column and Row Entry Inserted into Matrix after Computer Run ^  
759701WILD 2+ .988861 
RHS Values Replaced after Computer Run ^  
UD2G1 62 V3AB1 25 V3AB3 133 NM3A2 643 
V3AF1 869 V3AB2 84 NM3A1 183 NM3A3 1,009 
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APPENDIX C 
Table 54. NPW and commodity output values for Proposed Action Constraint Set 1 on the 
Willamette National Forest at selected levels of Wilderness (measurement units 
are those originally specified for each output)^  
Commodity Output at Output at Output at Output at Output at Output at 
Name 254,750 295,200 335,651 376,102 420,801 456,195 
Wilderness A. Wilderness A. Wilderness A. Wilderness A. Wilderness A. Wilderness A. 
NPW 1 3, 078,424. 00 3, 033,799. 45 2, 975,046.37 2, 912,445. 89 2, 803,776.23 2, 456,377.97 
NPW 2 1, 533,368. 38 1, 496,266. 00 1, 448,768.86 1, 397,891. 06 1, 323,092.50 1, 230,271.11 
NPW 3 674,741. 53 648,369. 77 615,207.05 579,521. 68 532,885.96 549,422.64 
BGAMEl 35,203. 69 35,088. 08 34,959.63 34,823. 85 34,718.04 35,264.60 
BGAME2 74,104. 42 73,698. 63 73,297.99 72,835. 57 72,438.60 73,427.56 
BGAME3 83,777. 88 83,756. 71 83,753.73 83,767. 66 83,943.34 85,379.70 
FISHLl 165,965. 40 165,965. 40 165,965.40 165,965. 40 165,965.40 165,965.40 
FISHL2 240,699. 50 240,699. 50 240,699.50 240,699. 50 240,699.50 240,699.50 
FISHL3 246,108. 43 246,108. 43 246,108.43 246,108. 43 246,108.43 246,108.43 
FISHSl 145,255. 45 145,255. 45 145,255.45 145,255. ,45 145,255.45 145,255.45 
FISHS2 252,760. 85 252,760. 85 252,760.85 252,760. 85 252,760.85 252,760.85 
FISHS3 276,037. 10 276,037. 10 276,037.10 276,037. ,10 276,037.10 276,037.10 
FORAGl 90,015. 70 89,386. 25 88,653.47 87,833. 65 86,717.51 86,717.51 
F0RAG2 73,831. 31 73,671. 92 73,414.04 73,128. ,35 72,793.91 72,793.91 
F0RAG3 66,156. 71 66,165. ,61 66,169.76 66,186. ,98 66,210.66 66,210.66 
FSHWLl 55,296. 28 55,296, ,28 55,296.28 55,296. .28 55,296.28 55,296.28 
FSHWL2 65,351. ,50 65,351, ,50 65,351.50 65,351. 50 65,351.50 65,351.50 
FSHWL3 66,148. ,82 66,148, .82 66,148.82 66,148, ,82 66,148.82 66,148.82 
fSHWSl 3,024, ,85 3,024, ,85 3,024.85 3,024, .85 3,024.85 3,024.85 
FSHWS2 5,300. ,48 5,300, .48 5,300.48 5,300, .48 5,300.48 5,300.48 
FSHWS3 5,807. ,71 5,807. 71 5,807.71 5,807. 71 5,807.71 5,807.71 
FUEL 1 36 ,606,489. ,87 34 ,239,056, .33 31 ,138,769.16 28 ,036,295 .62 23 ,910,755.29 23 ,910,755.29 
FUEL 2 4 ,858,120, ,05 4 ,812,502 .30 4 ,795,621.93 4 ,839,869 .89 4 ,977,310.30 4 ,977,310.30 
FUEL 3 4 ,675,752, .26 4 ,569,362 .29 4 ,429,901.50 4 ,362,368 .99 4 ,273,043.42 4 ,273,043.42 
HOMESl 122,387. 99 122,387. 99 122,387. 99 122,387. 99 122,387. 99 122,387. 99 
H0MES2 122,387. 99 122,387. 99 122,387. 99 122,387. 99 122,387. 99 122,387. 99 
H0MES3 122,387. 99 122,387. 99 122,387. 99 122,387. 99 122,387. 99 122,387. 99 
MINRLIC 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 
MINRL2 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 
MINRL3 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 
NERGYl^  0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 
NERGY2 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 
NERGY3 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 
REC-Al 417,600. 33 417,785. 78 414,001. 94 411,379. 26 416,629. 10 415,950. 75 
REC-A2 861,771. 69 861,264. 30 857,146. 01 854,523. 98 861,727. 68 859,701. 69 
REC-A3 2,291,941. 03 2,275,514. 58 2,272,618. 56 2,249,346. 69 2,223,972. 53 2,217,491. 66 
REC-Dl 214,335. 27 209,848. 52 206,294. 23 202,639. 12 202,473. 10 202,473. 10 
REC-D2 727,878. 28 710,820. 74 694,568. 47 677,553. 43 661,745. 90 661,745. ,90 
REC-D3 2,085,279. 93 2,020,681. 72 1,944,965. 85 1,869,832. 58 1,785,322. 13 1,785,322. 13 
REC-Il 105,897. 39^  105,897. 39 105,897. 39 105,897. 39 103,964. 86 76,661. ,05 
REC-I2 249,186. 38 249,186. 38 249,186. 38 249,186. 38 244,604. ,50 179,869, ,42 
REG-I3 250,418. 11 250,418. 11 250,418. 11 250,418. 11 245,813. ,41 180,755. ,95 
REC-Wl 56,162. 25 56,162. 25 56,162. 25 56,162. ,25 57,007. ,48 64,038. ,63 
REC-W2 174,681. 93 174,681. 93 174,681. 93 174,681. ,93 178,876. ,56 212,137. ,82 
REC-W3 184,942. 56 184,942. 56 184,942. 56 184,942. ,56 189,952. ,90 229,539. ,98 
S^ee Table 1 for a description of commodity names and specification of measurement units. 
O^utput values for NPW and REC-I are in thousands. 
R^ows MINRL 1, 2 and 3; NERGY 1, 2 and 3; WOOD 2 and 3; and WILD 2 are at their limits 
(i.e., no surplus produced). 
Table 54 (continued) 
Commodity Output at Output at Output at Output at Output at Output at 
Name 254,750 295,200 335,651 376,102 420,801 456,195 
Wilderness A. Wilderness A. Wilderness A. Wilderness A. Wilderness A. Wilderness A. 
RECWDl 52,540.03 52,540.03 52,540.03 52,540.03 52,540.03 52,540.03 
RECWD2 155,128.84 155,128.84 155,128.84 155,128.84 155,128.84 155,128.84 
RECWD3 179,171.50 179,171.50 179,171.50 179,171.50 179,171.50 179,171.50 
RECWIl 188,704.27 188,704.27 188,704.27 188,704.27 188,704.27 188,704.27 
RECWI2 228,652.87 228,652.87 228,652.87 228,652.87 228,652.87 228,652.87 
RECWI3 228,652.71 228,652.71 228,652.71 228,652.71 228,652.71 228,652.71 
SED 1 3, 155,649.82 3, 036,555.72 2, 836,160.47 2,671,987.04 2, 446,150.31 2 ,446,147.97 
S ED 2 1: ,995,692.22 1, 914,982.05 1, 841,261.03 1,756,235.79 1, 689,119.67 1 ,689,115.20 
SED 3 907,980.84 899,925.02 901,813.42 903,588.96 912,670.61 912,669.72 
SGAMEl 22,471.55 22,393.82 22,287.85 22,224.11 22,340.29 22,560.74 
SGAME2 18,200.06 18,039.03 17,839.77 17,711.23 17,750.86 17,828.17 
SGAME3 15,723.17 15,521.41 15,303.98 15,124.72 14,952.82 15,029.23 
SKIINl 235,308.31 235,308.31 235,308.31 235,308.31 235,308.31 235,308.31 
SKIIN2 919,529.33 919,529.33 919,529.33 919,529.33 919,529.33 919,529.33 
SKIIN3 1 ,051,546.04 1 ,051,546.04 1 ,051,546.04 1,051,546.04 1 ,051,546.04 1 ,051,546.04 
STVOLl 54 ,589,662.80 55 ,706,629.16 57 ,112,879.31 58,610,548.82 60 ,617,840.29 60 ,617,839.54 
STV0L2 50 ,471,071.15 52 ,646,724.88 55 ,175,726.12 58,219,161.63 62 ,363,918.12 62 ,363,918.12 
STV0L3 62 ,945,201.25 64 ,863,005.28 66 ,946,108.64 69.786,884.64 73 .775,616.29 73 ,775,617.03 
WATERl 7 .979.928.63 7 .952.320.63 7 ,913,135.51 7,875,902.20 7 ,830,255.33 7 ,830,249.37 
WATER2 7 ,749,915.87 7 ,737,431.97 7 ,718,162.83 7,701,962.37 7 ,669,529.06 7 ,689,509.39 
WATER3 7 ,566,033.08 7 ,560,640.87 7 ,552,895.32 7,548,094.17 7 ,546,954.15 7 ,546,926.14 
WILD 1 208,500.13 224,277.86 241,117.15 257,956.44 273,202.08 287,936.45 
WILD 2^  250,300.00 290,300.00 330,300.00 370,300.00 410,300.00 445,300.00 
WILD 3 250,301.94 288,143.68 328,531.48 368,919.28 413,535.20 448,874.52 
WILDWl 
WILDW2 
WILDW3 
WOOD 1 
WOOD 2^  
WOOD 3 
18,379.44 
33,053.04 
34,103.27 
3,075,428.16 
599,670.00 
599,670.00 
18,379.44 
33,053.04 
34,103.27 
2,874,984.44 
599,670.00 
599,670.00 
18,379.44 
33,053.04 
34,103.27 
2,620,387.35 
599,670.00 
599,670.00 
18,379.44 
33,053.04 
34,103.27 
2,352,970.71 
599,670.00 
599,670.00 
18,379.44 
33,053.04 
34,103.27 
1,995,167.60 
599,670.00 
599,670.00 
18,379.44 
33,053.04 
34,103.27 
1,995,167.60 
599,670.00 
599,670.00 
ts3 
N3 
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Table 55 . NPW and commodity output values for Proposed Action Constraint Set 2 on the 
Willamette National Forest at selected levels of Wilderness (measurement units 
are those originally specified for each output)^  
Commodity Output at Output at Output at Output at Output at Output at 
Name 254,750 295,200 336,223 376,674 420,801 456,195 
Wilderness A. Wilderness A. Wilderness A. Wilderness A. Wilderness A. Wilderness A. 
NPW 1 3, 484,230. 86^  3, 459,923.38 3, 409,323.84 3, 355,722.35 3, 266,712.61 2, 919,314.20 
NPW 2 1, 885,052. 81 1, 865,401.10 1, ,824,888.10 1, ,781,830.45 1, 723,788.36 1, 630,966.94 
NPW 3 931,396. 30 917,916.17 889,813.68 859,875.22 825,321.25 841,857.95 
BGAMEl 35,548. 09 35,416.74 35,292.26 35,167.43 35,089.79 35,636.35 
BGAME2 73,941. 38 73,497.92 73,095.22 72,704.51 72,364.81 73,353.77 
BGAME3 80,854. 45 80,829.10 80,801.72 80,778.54 80,827.19 82,263.56 
FISHLl 165,965. 40 165,965.40 165,965.40 165,965.40 165,965.40 165,965.40 
FISHL2 240,699. 50 240,699.50 240,699.50 240,699.50 240,699.50 240,699.50 
FISHL3 246,108. 43 246,108.43 246,108.43 246,108.43 246,108.43 246,108.43 
FISHSl 145,255. 45 145,255.45 145,255.45 145,255.45 145,255.45 145,255.45 
FISHS2 252,760. 85 252,760.85 252,760.85 252,760.85 252,760.85 252,760.85 
FISHS3 276,037. 10 276,037.10 276,037.10 276,037.10 276,037.10 276,037.10 
FORAGl 96,747. 49 96,613.72 95,958.41 95,295.02 94,464.32 94,464.32 
FORA^ 2 77,396. 92 77,346.86 77,101.51 76,853.14 76,542.26 76,542.26 
F0RAG3 68,226. 10 68,226.10 68,226.10 68,226.10 68,226.10 68,226.10 
FSHWLl 55,296. 28 55,296.28 55,296.28 55,296.28 55,296.28 55,296.28 
FSHWL2 65,351. 50 65,351.50 65,351.50 65,351.50 65,351.50 65,351.50 
FSHWL3 66,148. 82 66,148.82 66,148.82 66,148.82 66,148.82 66,148.82 
FSHWSl 3,024. 85 3,024.85 3,024.85 3,024.85 3,024.85 3,024.85 
FSHWS2 5,300. 48 5,300.48 5,300.48 5,300.48 5,300.48 5,300.48 
FSHWS3 5,807. 71 5,807.71 5,807.71 5,807.71 5,807.71 5,807.71 
FUEL 1 59 ,140,018. 37 57 ,275,507.60 54 ,658,216.24 51 ,821,740.72 48 ,759,325.97 48 ,759,325.97 
FUEL 2 1 ,155,448. ,59 1 ,133,946.28 1 ,090,848.16 1 ,038,170.62 982,044.84 982,044.84 
FUEL 3 3 ,416,568. ,41 3 ,323,947.04 3 ,183,702.79 3 ,026,407.51 2 ,857,278.21 2 ,857,278.21 
HOMESl 122, 387. 99 122, 387. 99 122,387. 99 122,387. 99 122,387. 99 122,387. 99 
H0MES2 122, 387. 99 122, 387. 99 122,387. 99 122,387. 99 122,387. 99 122,387. 99 
HOMES3 122, 387. 99 122. 387. 99 122,387. 99 122,387. 99 122,387. 99 122,387. 99 
MINRLl^  0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 
MINRL2 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 
MINRL3 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 
NERGYl^  0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 
NERGY2 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 
NERGY3 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 
REC-Al 365, 191. 92 359, 455. 29 355,161. 54 350,728. 57 346,167. 23 345,488. 88 
REC-A2 846, 266. 09 836, 425. 68 380,671. 49 825,386. 21 819,947. 91 817,921. 93 
REC-A3 2,454, 700. 43 2,434, 890. 75 2,432,388. 99 2,431,535. 09 2,430,656. 50 2,424,175. 65 
REC-Dl 170, 767. 83 167, 171. 46 163,392. 84 159,420. 20 156,939. 98 156,939. 98 
REC-D2 694, 572. 09 679, 381. 21 661,939. 49 644,741. 13 627,044. 77 627,044. 77 
REC-D3 2,217, 876. 09 2,149, 874. 25 2,074,716. 67 2,000,607. 57 1,924,352. 53 1,924,352. 53 
REG-11 105, 897. 39^  105, 897. 39 105,897. 39 105,897. 39 103,964. 86 76,661. 05 
REC-I2 249, 186. 38 249, 186. 38 249,186. 38 249,186. 38 244,604. 50 179,869. 42 
REC-I3 266, 070. 19 266, 070. 19 266,070. 19 266,070. 19 261,465. 49 196,408. 04 
REC-Wl 56, 261. 92 56, 261. 92 56,261. 92 56,261. 92 57,107. 15 64,138. 30 
REC-W2 175, 436. 77 175, 436. 77 175,436. 77 175,436, 77 179,631. ,40 212,892. , 66 
REC-W3 154, 598. 61 154, 598. 61 154,598. 61 154,598. 61 159,608. 94 199,196. 02 
See Table 1 for a description of commodity names and specification of measurement units. 
O^utput values for NPW and REC-I are in thousands. 
R^ows MINRL 1, 2 and 3; NERGY 1, 2 and 3; and WILD 2 are at their limits (i.e., no surplus 
produced). 
Table 55 (continued) 
Commodity Output at Output at Output at Output at Output at Output at 
Name 254,750 295,200 336,223 376,674 420,801 456,195 
Wilderness A. Wilderness A. Wilderness A. Wilderness A. Wilderness A. Wilderness A. 
RECWDl 52,540.03 52,540.03 52,540 03 52,540.03 52,540.03 52,540.03 
RECWD2 155,128.84 155,128.84 155,128.84 155,128.84 155,128.84 155,128.84 
RECWD3 179,171.50 179,171.50 179,171.50 179,171.50 179,171.50 179,171.50 
RECWIl 188,704.27 188,704.27 188,704.27 188,704.27 188,704.27 188,704.27 
RECWI2 228,652.87 228,652.87 228,652.87 228,652.87 228,652.87 228,652.87 
RECWI3 228,652.71 228,652.71 228,652.71 228,652.71 228,652.71 228,652.71 
S ED 1 4 ,810,811.80 4 ,603,919.24 4, 408,190.25 4 ,215,077.24 4: ,048,480.80 4: ,048,478.45 
S ED 2 2 ,114,778.59 2 ,042,402.77 1: ,972,313.76 1 ,902,933.57 1; ,844,378.41 1 ,844,373.94 
S ED 3 694,432.47 694,453.34 694,529.81 694,526.09 694,524.06 694,523.17 
SGAMEl 20,672.11 20,565.37 20,448.23 20,322.83 20,240.56 20,461.01 
SGAME2 16,659.82 16,466.62 16,249.09 16,023.25 15,823.58 15,900.89 
SGAME3 15,692.88 15,498.43 15,275.19 15,049.80 14,821.10 14,897.51 
SKIINI 235,308.31 235,308.31 235,308.31 235,308.31 235,308.31 235,308.31 
SKIIN2 919,529.33 919,529.33 919,529.33 919,529.33 919,529.33 919,529.33 
SKIIN3 1 ,051,546.05 1 ,051,546.05 1 ,051,546.05 1 ,051,546.05 1 ,051,546.05 1 ,051,546.05 
STVOLl 43 ,329,393.86 44 ,182,580.71 45 ,412,594.45 46 ,688,313.41 48 ,183,468.73 48 ,183,468.73 
STV0L2 33 ,340,824.77 35 ,328,542.07 37 ,837,209.18 40 ,154,043.58 43 ,439,507.11 43 ,439,506.37 
STV0L3 64 ,048,946.65 66 ,521,968.69 69 ,039,344.79 71 ,086,540.82 74 ,570,305.64 74 ,570,307.14 
WATERl 8 ,234,757.56 8 ,214,121.83 8 ,179,081.23 8 ,142,465.80 8 ,110,815.58 8 ,110,809.55 
WATER2 7 ,771,480.53 7 ,760,596.87 7 ,742,396.96 7 ,723,434.49 7 ,708,851.92 7 ,708,832.25 
WATER3 7 ,539,408.65 7 ,534,576.88 7 ,526,766.21 7 ,518,676.89 7 ,513,905.99 7 ,513,878.05 
WILD 1^  208,500.13 224,277.86 240,902.48 257,741.77 273,202.08 287,936.45 
WILD 2 250,300.00 290,300.00 330,300.00 370,300.00 410,300.00 445,300.00 
WILD 3 250,301.94 288,143.68 329,101.01 369,488.81 413,535.20 448,874.52 
WILDWl 
WILDW2 
WILDl-B 
WOOD 1 
WOOD 2 
WOOD 3 
18,379.44 
33,053.04 
34,103.27 
5,067,193.43 
176,947.31 
249,202.15 
18,379.44 
33,053.04 
34,103.27 
4,915,890.73 
174,348.25 
237,302.39 
18,379.44 
33,053.04 
34,103.27 
4,695,210.75 
169,393.52 
229,920.83 
18,379.44 
33,053.04 
34,103.27 
4,463,797.88 
165,825.37 
225,979.33 
18,379.44 
33,053.04 
34,103.27 
4,197,483.73 
156,399.79 
215,378.57 
18,379.44 
33,053.04 
34,103.27 
4,197,483.73 
156,399.79 
215,378.57 
Table 56. NPW and commodity output values for Alternative Constraint Set B on the Willamette 
National Forest at selected levels of Wilderness (measurement units are those ori­
ginally specified for each output)^  
Commodity 
Name 
Output at 
254,750 
Wilderness A. 
Output at 
295,201 
Wilderness A. 
Output at 
335,651 
Wilderness A. 
Output at 
376,102 
Wilderness A. 
Output at 
420,366 
Wilderness A. 
Output at 
455,760 
Wilderness A. 
NPW 1 3,070,551.83^  3,024,617.96 2,965,864.84 2,902,875.50 2,780,525.50 2,432,973.83 
NPW 2 1,585,418.75 1,547,244,26 1,499,747.13 1,448,488.03 1,372,571.74 1,279,672.53 
NPW 3 736,433.69 709,308.60 676,145.84 640,164,87 596,997.70 613,497.13 
BGAMEl 35,512.21 35,395.74 35,267.30 35,133.95 35.075.75 35,634.99 
BGAME2 74,761.24 74,356.76 73,956.12 73,497.41 73,167.99 74,180.10 
BGAME3 84,055.21 84,042.34 84,039.36 84,066,63 84,272.39 85,741.93 
FISHLl 165,965.40 165,965.40 165,965.40 165,965,40 165,965.40 165,965.40 
FISHL2 240,699,50 240,699.50 240,699.50 240,699,50 240,699.50 240,699.50 
FISHL3 246,108.43 246,108.43 246,108.43 246,108,43 246,108.43 246,108.43 
FISHSl 145,255.45 145,255.45 145,255.45 145,255.45 145,255.45 145,255.45 
FISHS2 252,760.85 252,760.85 252,760.85 252,760,85 252,760.85 252,760.85 
FISHS3 276,037.10 276,037.10 276,037.10 276,037,10 276,037.10 276,037.10 
FORAGl 91,238.40 90,594.57 89,861.79 89,034.98 88,053.10 88,053.10 
F0RAG2 73,968.29 73,805.21 73,547.33 73,258,87 72,926.05 72,926.05 
F0RAG3 66,082.91 66,092.01 66,096.17 66,114,38 66,127.97 66,127.97 
FSHWLl 55,296.28 55,296.28 55,296.28 55,296,28 55,296.28 55,296.28 
FSHWL2 65,351.50 65,351.50 65,351.50 65,351.50 65,351.50 65,351.50 
FSHWL3 66,148.82 66,148.82 66,148.82 66,148,82 66,148.82 66,148.82 
FSHWSl 3,024.85 3,024.85 3,024.85 3,024.85 3,024.85 3,024.85 
FSHWS2 5,300.48 5,300.48 5,300.48 5,300.48 5,300.48 5,300.48 
FSHWS3 5,807.71 5,807.71 5,807.71 5,807.71 5,807.71 5,807.71 
FUEL 1 41,317,550.46 38,881,792.13 35,781,504.59 32,659,849.15 28,930,414.84 28,930,414.84 
FUEL 2 4,143,959.36 4,096,670.34 4,079,789.97 4,127,606.08 4,207,838.81 4,207,838.81 
FUEL 3 4,312,026.43 4,202,489.93 4,063,029.18 3,993,589.50 3,902,886.36 3,902,886.36 
HOMESl 122, 387. 99 122, 387.99 122,387. 99 122,387. 99 122,387. 99 122,387. 99 
HOMES2 122, 387. 99 122, 387.99 122,387. 99 122,387. 99 122,387. 99 122,387. 99 
HOMES3 122, 387. 99 122, 387.99 122,387. 99 122,387. 99 122,387. 99 122,387. 99 
MINRLl^  0. 00 0.00 0. 00 0. 00 0. 00 0. 00 
MINRL2 0. 00 0.00 0. 00 0. 00 0. 00 0. 00 
MINRL3 0. 00 0.00 0. 00 0. 00 0. 00 0. 00 
NERGYl^  0. 00 0.00 0. 00 0. 00 0. 00 0. 00 
NERGY2 0. 00 0.00 0. 00 0. 00 0. 00 0. 00 
NERGY3 0. 00 0.00 0. 00 0. 00 0. 00 0. 00 
REC-Al 402, 945. 55 403, 337.18 399,553. 34 398,541. 66 401,358. 47 399,986, 87 
REC-A2 836, 099. 34 836, 699.37 832,581. 18 834,040. 93 839,361. 97 836,438. 64 
REC-A3 2,331, 530. 00 2,321, 607.75 2,318,711. 71 2,298,980. 59 2,281,324. 81 2,271,865. 53 
REC-Dl 207, 054. 08 202, 690.94 199,136. 65 195,492. 31 193,947. 02 193,947. 02 
REC-D2 713, 873. 15 697, 306.19 681,053. 91 664,067. 24 648,426. 32 648,426. 32 
REC-D3 2,136, 383. 32 2,071, 813.42 1,996,097. 51 1,920,921. 39 1,845,333. 71 1,845,333. 71 
REC-Il 98, 272. 69^  98, 272.69 98,272. 69 98,272. 69 94,849. 43 67,545. 63 
REC-I2 231, 108. 83 231, 108.83 231,108. 83 231,108. 83 222,992. 57 158,257. 50 
REC-I3 232, 250. 53 232, 250.53 232,250. 53 232,250. 53 224,093. 86 159,036. 40 
REC-Wl 54, 551. 85 54, 551.85 54,551. 85 54,551. 85 56,049. 08 62,776. 09 
REC-W2 173, 005. 42 173, 005.42 173,005. 42 173,005. 42 180,435. 70 212,086. 52 
REC-W3 184, 761. 64 184, 761.64 184,761. 64 184,761. ,64 193,636. 85 231,291. ,49 
S^ee Table 1 for a description of commodity names and specification of measurement units. 
O^utput values for NPW and REC-I are in thousands. 
R^ows MINRL 1, 2 and 3; NERGY 1, 2 and 3; WOOD 2 and 3; and WILD 2 are at their limits (i.e., 
no surplus produced). 
Table 56 (continued) 
Commodity Output at Output at Output at Output at rput at Output at 
Name 254,750 295,201 335,651 376,102 10,366 455,760 
Wilderness A. Wilderness A, Wilderness A. Wilderness A. WA mess A. Wilderness A. 
RECWDl 52,540.03 52,540.03 52,540.03 52,540. 03 .540. 03 52,540.03 
RECWD2 155,128.84 155,128.84 155,128.84 155,128. 84 : - 128. 84 155,128.84 
RECWD3 179,171.50 179,171.50 179,171.50 179,171. 50 • • .171. 50 179,171.50 
RECWIl 188,704.27 188,704.27 188,704.27 188,704. 27 L '04. 27 188,704.27 
RECWI2 228,652.87 228,652.87 228,652.86 228,652. 87 -  52.  87 228,652.87 
RECWI3 222.652.71 228,652.71 228,652.71 228,652. 71 ;  S, ,52.  71 228,652.71 
SED 1 3, ,285,979.78 3. ,162,561.06 2, 962,165.81 2: ,800,170. 63 2, j ,468.  41 2 ,693,468.41 
BED 2 2 ,065,417.32 1; ,982,711.66 1: ,908,990.67 1 ,822,685. 60 i, , ) ,904. 61 1 ,743,984.61 
SED 3 877,174.17 869,201.18 871,089.56 872,992. 40 .',,475. ,90 873,475.90 
BGAMEl 35,512.21 35 "5,267.30 35,133. 95 .1,075, ,75 35,634.99 
BGAME2 74,761.24 , / G  16.12 73,497. ,41 ,,167. ,99 74,180.10 
BGAME3 84,055.21 84,042.34 84,  36 84,066 .C3 4,272 .39 85,741.93 
SKIINl 235,308.31 235,308.31 235,308. .  235,308, .31 5,308, ,31 235,308.31 
SKIIN2 919,529.32 919,529.33 919,529.33 919,529, ,33 . '',529, .33 919,529.33 
SKIIN3 1 ,051,546.04 1 ,051,546.04 1 ,051,546.04 51,546. 04 1,546, .04 1 ,051,546.04 
STVOLl 52 ,259,968.97 53 ,408,056.50 54 ,814,307.39 56 ,  ,481,  .22 3,766, .65 58 ,168,766,65 
STV0L2 46 ,842,203.66 49 ,074,033.65 51 ,603,035.63 54 ,l ,127 87 .3 b '.114 .68 58 ,597,114.68 
STV0L3 62 ,598,019.09 64 ,560,727.78 66 ,643,831.13 69 ,5  365 .90 7 ?,, jQl 31 73 ,259,592.05 
WATER! 8 ,025,927.17 7 ,997,479.14 7 ,958,294.38 7 ,92. 186, .10 7. 7 ,887,751. t"" 
WATER2 7 ,754,418.70 7 ,741,516.46 7 ,722,247.47 7 ,706 14, .13 ;,94,.. .' •' 
WATER3 7 ,560,211.57 7 ,554,658.05 7 ,546,912.73 7 ,542, 99 340,5Gb 
WILD 1 208,500.12 224,277.86 241,117.15 257,951 273,365 .45 
WILD 2^  250,300.00 290,300.00 330,300.00 370,300 .00 10;300 .or' 4 43. Jul;. uu 
WILD 3 250,301.94 288,143.68 328,531.48 368,919 .28 101 468,441.08 
WILDWl 
WILDW2 
WILDW3 
WOOD 1 
WOOD 2*^  
WOOD 3 
18,379.43 
33,053.04 
34,103.27 
3,490,045.31 
526,500.00 
526,500.00 
18,379.43 
33,053.04 
34,103.27 
3,283,971.69 
526,500.00 
526,500.00 
18,379.44 
33,053.04 
34,103.27 
3,029,374.58 
526,500.00 
526,500.00 
18,379.43 
33,053.04 
34,103.27 
2,759,851.00 
526,500.00 
526,500.00 
18,379.43 
33,053.04 
34,103.27 
2,432,243.63 
526,500.00 
526,500.00 
18,379.44 
33,053.04 
34,103.27 
2,432,243.63 
526,500.00 
526,500.00 
Table 57. NPW and commodity output values for Alternative Constraint Set E on the Willamette 
National Forest at selected levels of Wilderness (measurement units are those ori­
ginally specified for each output)^  
Commodity Output at Output at Output at Output at Output at Output at 
Name 254,750 295,201 335,651 376,102 420,547 459,726 
Wilderness A. Wilderness A. Wilderness A. Wilderness A. Wilderness A. Wilderness A. 
NPW 1 3, 285,696.66^  3,247,605.82 3,190,055.38 3,131,136.52 3,053,040.17 2,726,768.18 
NPW 2 1, 751,186.18 1,718,992.55 1,672,323.08 1,624,591.09 1,561,268.36 1,467,356.96 
NPW 3 848,403.77 825,315.82 792,667.60 759,300.90 714,965.49 722,874.80 
BGAMEl 35,819.55 35,704.24 35,575.17 35,438.48 35,305.91 35,779.46 
BGAME2 75,704.55 75,208.49 74,773.85 74,361.41 73,866.01 74,646.80 
BGAME3 83,459.14 83,496.50 83,516.53 83,526.87 83,544.67 84,802.99 
FISHLl 165,965.40 165,965.40 165,965.40 165,965.40 165,965.40 165,965.40 
FISHL2 240,699.50 240,699.50 240,699.50 240,699.50 240,699.50 240,699.50 
FISHL3 246,108.43 246,108.43 246,108.43 246,108.43 246,108.43 246,108.43 
FISHSl 145,255.45 145,255.45 145,255.45 145,255.45 145,255.45 145,255.45 
FISHS2 252,760.85 252,760.85 252,760.85 252,760.85 252,760.85 252,760.85 
FISHS3 276,037.10 276,037.10 276,037.10 276,037.10 276,037.10 276,037.10 
FORAGl 94,207.98 93,530.59 92,768.24 91,985.04 90,873.18 90,698.24 
F0RAG2 74,497.13 74,310.69 74,007.22 73,747.87 73,354.64 73,294.90 
F0RAG3 65,898.32 65,925.26 65,938.43 65,946.17 65,965.12 65,969.90 
FSHWLl 55,296.28 55,296.28 55,296.28 55,296.28 55,296.28 55,296.28 
FSHWL2 65,351.50 65,351.50 65,351.50 65,351.50 65,351.50 65,351.50 
FSHWL3 66,148.82 66,148.82 66,148.82 66,148.82 66,148.82 66,148.82 
FSHWSl 3,024.85 3,024.85 3,024.85 3,024.85 3,024.85 3,024.85 
FSHWS2 5,300.48 5,300.48 5,300.48 5,300.48 5,300.48 5,300.48 
FSHWS3 5,807.71 5,807.71 5,807.71 5,807.71 5,807.71 5,807,71 
FUEL 1 51 ,449,311.52 49,386,139.21 46,355,635.67 43,274,760.62 39,499,142.39 38,908,028.97 
FUEL 2 2 ,992,405.37 2,952,270.92 2,940,426.36 2,926,529.12 2,955,757.79 2,960,820.94 
FUEL 3 3 ,822,154.66 3,773,882.35 3,649,558.42 3,509,861.79 3,396,320.83 3,388,035.07 
HOMESl 84,630. 20 84, 630. 20 84,630. 20 84, 630. 20 84,630. 20 84,630. 20 H0MES2 84,630. 20 84, 630. 20 84,630. 20 84, 630. 20 84,630. 20 84,630. 20 HOMES3 84,630. 20 84, 630. 20 84,630. 20 84, 630. 20 84,630. 20 84,630. 20 
MIMRLl^  0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 MINRL2 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 MINRL3 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 
NERGYl^  0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 NERGY2 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 NERGY3 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 
REC-Al 386,317, 52 390, 238. 34 388,252. 62 385, 164. 68 383,704. 31 384,096. 71 REC-A2 805,129. 65 811, 646. 89 811,098. 45 808, 004. 80 809,845. 78 812,079. 66 REC-A3 2,435,835. 75 2,413, 178. 03 2,406,042. 78 2,401, 415. 59 2,390,863. 88 2,387,008. 09 
REC-Dl 185,362. 40 180, 623. 71 177,000. 11 173, 579. 76 171,909. 41 172,965. 61 REC-D2 662,403. 59 648, 613. 73 633,360. 04 617, 733. 37 60],323. 30 598,651. 55 REC-D3 2,183,674. 91 2,118, 642. 27 2,042,770. 55 1,966, 329. 07 1,881,134. 90 1,867,487. 95 
REC-Il 101,167. 05^  101, 167. 05 101,167. 05 101, 167. 05 101,167. 05 76,493. 46 REG-I2 237,971. 13 237, 971. 13 237,971. 13 237, 971. 13 237,971. 13 179,472. 08 
REC-I3 239,147. 00 239, 147. 00 239,147. 00 239, 147. 00 239,147. 00 180,356. 63 
REC-Wl 63,513. 63 63, 513. 63 63,513. 63 63, 513. 63 63,513. 63 70,288. 95 REC-W2 204,348. 52 204, 348. 52 204,348. 52 204, 348. 52 204,348. 52 236,637. 51 REC-W3 221,242. 14 221, 242. 14 221,242. 14 221, 242. 14 221,242. 14 259,693. 82 
See Table 1 for a description of commodity names and specification of measurement units. 
O^utput values for NPW and REC-I are in thousands. 
Rows MINRL 1, 2 and 3; NERGY 1, 2 and 3; WOOD 2 and 3; and WILD 2 are at their limits (i.e., 
no surplus produced). ' 
Table 57 (continued) 
Commodity Output at Output at Outout at Output at Output at Output at 
Name 254,750 295,201 335,651 376,102 420,547 459,726 
Wilderness A. Wilderness A. Wilderness A. Wilderness A. Wilderness A. Wilderness A. 
RECWDl 52,540.03 52,540.03 52,540.03 52,540.03 52,540.03 52,540. 03 
RECWD2 155,128.84 155,128.84 155,128.84 155,128.84 155,128. 84 155,128.84 
RECWD3 179,171.50 179,171.50 179,171.50 179,171.50 179,171. 50 179,171. 50 
RECWIl 188,704.27 188,704.27 188,704.27 188,704.27 188,704. 27 188,704. 27 
RECWI2 228,652.87 228,652.87 228,652.87 228,652.87 228,652. 87 228,652. 87 
RECWI3 228,652.71 228,652.71 228,652.71 228,652.71 228,652. 71 228,652. 71 
S ED 1 4 ,055,740.12 3 ,870,906.75 3 ,650,786.54 3 ,428,219.04 3 ,184,959. 11 3 ,143,875. 00 
S ED 2 2 ,161,924.50 2 ,081,492.64 2 ,010,471.82 1 ,944,532.10 1 ,888,997. 54 1 ,876,726. 63 
S ED 3 783,734.25 782,507.90 785,902.34 789,139.26 793,582. 02 795,149. 92 
SGAMEl 21,846.21 21,821.79 21,737.64 21,644.70 21,619. 35 21,838. 06 
SGAME2 17,246.40 17,189.85 17,032.35 16,856.84 16,762. 57 16,847. 74 
SGAMES 15,801.38 15,651.89 15,453.35 15,251.21 15,053. 25 15,084. 48 
SKIINl 222,143.60 222,143.60 222,143.60 222,143.60 222,143. 60 222,143. 60 
SKIIN2 853,601.52 853,601.52 853,601.52 853,601.52 853,601. 52 853,601. 52 
SKIIN3 974,505.48 974,505.48 974,505.48 974,505.48 974,505. 48 974,505. 48 
STVOLl 47 ,169,651.46 48 ,210,129.89 49 ,610,641.23 51 ,041,954.76 52 ,921,109. 65 53 ,217,282. 15 
STV0L2 38 ,118,872.05 40 ,423,269.94 43 ,048,186.60 45 ,748,036.73 49 ,787,753. 08 50 ,432,100. 89 
STV0L3 59 ,915,509.07 62 ,235,184.76 64 ,510,063.83 66 ,774,518.04 70 ,582,517. 98 71 ,204,920. 11 
WATERl 8 ,134,479.15 8 ,110,167.83 8 ,072,010.20 8 ,032,169.34 7 ,991,980. 39 7 ,985,720. 19 
WATER2 7 ,777,548.43 7 ,763,808.22 7 ,744,155.08 7 ,725,212.87 7 ,709,214. ,39 7 ,706,585. ,90 
WATER3 7 ,550,877.33 7 ,546,859.16 7 ,539,936.82 7 ,532,657.53 7 ,528,862. 36 7 ,528,479. . 1 1  
WILD 1 208,500.13 224,277.86 241,117.15 257,956.44 273,297. ,34 2 86,612. ,33 
WILD 2^  250,300.00 290,300.00 330,300.00 370,300.00 410,300, .00 445,300. ,00 
WILD 3 250,301.94 288,143.67 328,531.47 368,919.27 413,282, .46 452,387. 59 
WILDWl 
WILDW2 
WILDW3 
WOOD 1 
WOOD 
WOOD 3 
18,379.44 
33,053.04 
34,103.27 
4,391,119.90 
399,400.00 
399,400.00 
18,379.44 
33,053.04 
34,103.27 
4,207,068.50 
399,400.00 
399,400.00 
18,379.44 
33,053,04 
34,103.27 
3,954,569.33 
399,400.00 
399,400.00 
18,379.44 18,379.44 IP 
33,053.04 33,053.04 / .T 3. C '. 
34,103.27 34,103.27 '! /, , '' ' 
3,696,833.15 3,363,491.75 > • . . - r 
399,400.00 399,400.00 
399,400.00 399,400.00 3S  ^ ' 
hO U) 
00 
Table 58. NPW and commodity output values for Proposed Action Constraint Set 1 on the 
Willamette National Forest for selected roadless areas designated as Wilderness 
(measurement units are those originally specified for each output)^  
Commodity Output with French Pete Output with Middle Santiam Output with Little North 
Name designated Wilderness designated Wilderness Santiam designated Wilderness 
(269,047 Acres) (276,094 Acres) (269,874 Acres) 
NPW 1 3,035,195.28^  3,046,130.69 3,056,847.60 
NPW 2 1,511,842.96 1,507,652.25 1,515,829.79 
NPW 3 665,503.97 656,923.14 662,447.18 
BGAMEl 35,221.66 35,152.40 35,174.39 
BGAME2 74,054.97 73,884.06 73,957.86 
BGAME3 83,854.44 83,774.23 83,753.37 
FISHLl 165,965.40 165,965.40 165,965.40 
FISHL2 240,699.50 240,699.50 240,699.50 
FISHL3 246,108.43 246,108.43 246,108.43 
FISHSl 145,255.44 145,255.44 145,255.44 
FISHS2 252,760.85 252,760.85 252,760.85 
FISHS3 276,037.10 276,037.10 276,037.10 
FORAGl 89,773.52 89,612.41 89,742.12 
F0RAG2 73,754.40 73,713.46 73,742.73 
F0RAG3 66,159.95 66,158.43 66,159.65 
FSHWLl 55,296.28 55,296.28 55,296.28 
FSHWL2 65,351.50 65,351.50 65,351.50 
FSHWL3 66,148.82 66,148.82 66,148.82 
FSHWSl 3,024.85 3,024.85 3,024.85 
FSHWS2 5,300.48 5,300.48 5,300.48 
FSHWS3 5,807.71 5,807.71 5,807.71 
FUEL 1 35,708,370.06 35,066,961.12 35,493,833.94 
FUEL 2 4,860,033.50 4,862,551.17 4,851,388.19 
FUEL 3 4,643,328.56 4,626,037.66 4,627,935.99 
HOMESl 122,387.99 122,387.99 122,387.99 
HOMES2 122,387.99 122,387.99 122,387.99 
H0MES3 122,387.99 122,387.99 122,387.99 
MINRLl^  0.00 0.00 0.00 
MINRL2 0.00 0.00 0.00 
MINRL3 0.00 0.00 0.00 
NERGYl^  0.00 0.00 0.00 
NERGY2 0.00 0.00 0.00 
NERGY3 0.00 0.00 0.00 
REC-Al 417,219.27 418,895.40 416,603.63 
REC-A2 861,638.11 863,358.75 860,632.08 
REC-A3 2,289,752.66 2,284,002.06 2,290,269.71 
REC-Dl 213,237.71 212,637.97 212,918.67 
REC-D2 723,235.14 721,005.89 721,897.87 
REC-D3 2,064,633.91 2,051,617.26 2,058,375.20 
REC-Il 103,931.05^  105,773.97 105,897.39 
REC-I2 244,524.34 248,893.75 249,186.38 
REC-I3 245,732.84 250,124.02 250,418.11 
S^ee Table 1 for a description of commodity names and specification of measurement units. 
I^ncludes existing wilderness. 
'^ Output values for NPW and REC-I are in thousands, 
R^ows MINRL 1, 2 and 3; NERGY 1, 2 and 3; and WOOD 2 and 3 are at their limits (i.e., 
no surplus produced). 
Table 58 (continued) 
Commodity Output with French Pete Output with Middle Santiam Output with Little North 
Name designated Wilderness designated Wilderness Santiam designated Wilderness 
(269,047 Acres)^  (276,094 Acres) (269,874 Acres) 
REC-Wl 56,621.09 56,162.25 56,162.25 
REC-W2 176,825.68 174,681.93 174,681.93 
REC-W3 187,491.56 184,942.56 184,942.56 
RECWDl 52,540.03 52,540.03 52,540.03 
RECWD2 155,128.84 155,128.84 155,128.84 
RECWD3 179,171.50 179,171.50 179,171.50 
RECWIl 188,704.27 188,704.27 188,704.27 
RECWI2 228,652.87 228,652.87 228,652.87 
RECWI3 228,652.71 228,652.71 228,652.71 
SED I 3,118,148.63 3,089,604.08 3,093,947.51 
S ED 2 1,977,672.58 1,947,717.96 1,970,074.45 
SED 3 908,178.16 905,989.59 908,249.50 
SGAMEl 22,464.75 22,459.10 22,438.01 
SGAME2 18,161.76 18,151.23 18,134.34 
SGAME3 15,671.48 15,629.71 15,647.42 
SKIINl 235,308.31 235,308.31 235,308.31 
SKIIN2 919,529.33 919,529.33 919,529.33 
SKIIN3 1,051,546.04 1,051,546.04 1,051,546.04 
STVOLl 55,021,822.45 55,334,565.04 55,106,154.83 
STV0L2 51,344,742.62 51,989,981.53 51,445,461.06 
STV0L3 63,734,526.19 64,333,997.67 63,777,425.88 
WATERl 7,970,870.58 7,963,050.23 7,967,021.61 
WATER2 7,746,126,88 7,742,937.88 7,743,867.64 
WATER3 7,564,864.90 7,563,659.10 7,563,746.57 
WILD 1 214,011.41 
WILD 2 263,887.34 
WILD 3 264,574.86 
WILDWl 18,379.44 
WILDW2 33,053.04 
WILDW3 34,103.27 
WOOD 1 2,998,209.69 
WOOD 2* 599,670.00 
WOOD 3 599,670.00 
216,112.44 
270,855.83 
269,614.03 
18,379.44 
33,053.04 
34,103.27 
2,942,487.50 
599,670.00 
599,670.00 
214,355.69 
264,705.12 
265,400.59 
18,379.44 
33,053.04 
34,103.27 
2,982,405.72 
599,670.00 
599,670.00 
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Table 59. NPW and commodity output values for Proposed Action Constraint 
Set 2 on the Willamette National Forest when French Pete 
Roadless Area is designated Wilderness (measurement units are 
those originally specified for each output)^  
Commodity Output at 269,047 Change in output when 
Name Wilderness Acres^  French Pete is designated Wilderness 
NPW 1 3,444,531.52^ -39,685,741.00 
NPW 2 1,866,615.69 -18,424,056.00 
NPW 3 924,444.42 - 6,942,018.80 
BGAMEl 35,567.22 3.25 
BGAME2 73,899.34 -38.69 
BGAME3 80,920.30 91.02 
FISHLl 165,965.40 0.00 
FISHL2 240,699.50 0.00 
FISHL3 246,108.43 0.00 
FISHSl 145,255.45 0.00 
FISHS2 252,760.85 0.00 
FISHS3 276,037.10 0.00 
FORAGl 96,557.18 -190.31 
F0RAG2 77,325.69 - 71.23 
F0RAG3 68,226.10 0.00 
FSHWLl 55,296.28 0,00 
FSHWL2 65,351.50 0.00 
FSHWL3 66,148.82 0.00 
FSIIWSl 3,024.85 0.00 
FSHWS2 5,300.48 0.00 
FSHWS3 5,807.71 0.00 
FUEL 1 58,369,763.94 -770,254.43 
FUEL 2 1,141,143.84 - 14,304.75 
FUEL 3 3,373,854.35 - 42,714.06 
S^ee Table 1 for a description of commodity names and specification 
of measurement units. 
I^ncludes existing wilderness. 
Change in output is the difference between output at existing 
wilderness and output at existing wilderness plus French Pete Roadless 
Area. 
Output at 269,047 acres for NPW and REC-I are in thousands. 
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Table 59 (continued) 
Commodity Output at 269,047 Change in output when 
Name Wilderness Acres^  French Pete is designated Wilderness^  
HOMESl 122,387.99 0.00 
H0MES2 122,387.99 0.00 
H0MES3 122,387.99 0.00 
MINRLl® 0.00 0.00 
MINRL2 0.00 0.00 
MINRL3 0.00 0.00 
NERGYl® 0.00 0.00 
NERGY2 0.00 0.00 
NERGY3 0.00 0.00 
REC-Al 363,998.04 -1,193.87 
REC-A2 844,842.68 -1,423.42 
REC-A3 2,454,470.47 -230.00 
REC-Dl 169,570.28 -1,069.90 
REC-D2 689,697.73 -4,631.79 
REC-D3 2,197,615.97 -19,958.78 
REC-Il 103,931.05^  -1,966,348.80 
REC-I2 244,524.34 -4,662,048.10 
REC-I3 261,384.93 -4,685,264.10 
REC-Wl 56,720.76 458.84 
REC-W2 177,580.51 2,143.74 
REC-W3 157,147.60 2,548.99 
RECWDl 52,540.03 0.00 
RECWD2 155,128.84 0.00 
RECWD3 179,171.50 0.00 
RECWIl 188,704.27 0.00 
RECWI2 228,652.87 0.00 
RECWI3 228,652.71 0.00 
SED 1 4,768,898.00 
-41,913.80 
S ED 2 2,099,961.84 
-14,816.75 
SED 3 694,431.88 
-0.59 
SGAMEl 20,651.49 
-20.62 
SGAME2 16,602.26 
-57.56 
SGAME3 15,635.46 
-57.42 
Rows MINRL 1, 2 and 3; and NERGY 1, 2 and 3 are at their 
limits (i.e., no surplus produced). 
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Table 59 (continued) 
Commodity Output at 269,047 Change in output when 
Name Wilderness Acres^  French Pete is designated Wilderness^  
SKIINl 235,308.31 0.00 
SKIIN2 919,529.33 0.00 
SKIIN3 1,051,546.05 0.00 
STVOLl 43,690,387.90 360,994.41 
STV0L2 34,098,749.61 757,924.84 
STV0L3 64,821,863.92 772,915.78 
WATERl 8,226,846.01 -7,911.55 
WATER2 7,767,689.67 -3,790.86 
WATERS 7,538,037.08 -1,371.57 
WILD 1 214,011.41 5,596.22 
WILD 2 263,887.34 13,293.25 
WILD 3 264,574.86 13,422.12 
WILDWl 18,379.44 0.00 
WILDW2 33,053.04 0.00 
WILDW3 34,103.27 0.00 
WOOD 1 5,002,595.26 -64,598.17 
WOOD 2 175,011.12 -1,936.19 
WOOD 3 247,099.97 -2,102.18 
Table 60. Resource allocation units (RAU's) and associated acres to be designated Wilderness (by 
solution) on the Willamette National Forest for Proposed Action Constraint Set 1 
Solution Total RAU Eco- Acres^  Description^  
Wilderness system 
Acres 
1 254,750 610 3E 204 Special large saw timber - Steep, very slightly 
dissected smooth lower slopes 
2 259,806 048 IC 871 Roadless, medium saw timber - Very steep, rough 
rugged, secondary volcanic peaks 
460 3A 14 Special large saw timber - Very steep, rugged. 
rocky upper slope topography 
467 3A 3,146 Roadless, marginal timber lands - Very steep, 
rugged, rocky upper slope topography 
469 3A 171 Roadless, medium saw timber - Very steep, rugged, 
rocky upper slope topography 
610 3E 674 Special large saw timber - Steep, very slightly 
dissected smooth lower slopes 
611 3E 180 Special two-storied timber stands - Steep, very 
slightly dissected smooth lower slopes 
5.056 
3 264,863 467 3A 354 Roadless, marginal timber lands - Very steep, 
rugged, rocky upper slope topography 
469 3A 953 Roadless, medium saw timber - Very steep, rugged, 
rocky upper slope topography 
470 3A 3,750 Roadless, large saw timber - Very steep, rugged 
rocky upper slope topography 
5.057 
274,975 307 2F 95 
309 2F 624 
470 3A 6,735 
657 3F 442 
659 3F 1,972 
757 3H 244 
10,112 
295,200 660 3F 16,119 
757 3H 1,556 
759 3H 2,550 
20,225 
a. 
Roadless acres designated wilderness. 
RAU, 
S^ee Appendix A, Tables 45, 46 and 47 f 
Roadless, marginal timber lands - Very steep, rough, 
rugged, glaciated upland slopes 
Roadless, medium saw timber - Very steep, rough, 
rugged, glaciated upland slopes 
Roadless, large saw timber - Very steep, rugged, 
rocky upper slope topography 
Roadless, marginal timber lands - Very steep, 
highly dissected convex upper slope topography 
Roadless, two-storied timber stands - Very steep, 
highly dissected convex upper slope topography 
Roadless, marginal timber lands - Very steep, highly 
dissected convex upper slopes 
Roadless, large saw timber - Very steep, highly 
dissected convex upper slope topography 
Roadless, marginal timber lands - Very steep, highly 
dissected convex upper slopes 
Roadless, medium saw timber - Very steep, highly 
dissected convex upper slopes 
See Table 3 for the number of acres available from each 
complete descriptions of RAU's and ecosystems. 
Table 60 (continued) 
Solution Total RA.U Eco- Acres^  
Wilderness system 
Acres 
315,426 660 3F 20,226 
335,651 660 3F 20,225 
355,876 067 2A 5,804 
660 3F 6,054 
760 3H 8,367 
20.225 
9 376,102 070 2A 8,093 
760 3H 12,133 
20.226 
10 396,899 067 2A 3,458 
070 2A 3,469 
Description^  
Roadless, large saw timber - Very steep, highly 
dissected convex upper slope topography 
Roadless, large saw timber - Very steep, highly 
dissected convex upper slope topography 
Roadless, marginal timber lands - Steep, rough, 
broken, glaciated uplands 
Roadless, large saw timber - Very steep, highly 
dissected convex upper slope topography 
Roadless, large saw timber - Very steep, highly 
dissected convex upper slopes 
Roadless, large saw timber - Steep, rough, broken, 
glaciated uplands 
Roadless, large saw timber - Very steep, highly 
dissected convex upper slopes 
Roadless, marginal timber lands - Steep, rough, 
broken, glaciated uplands 
Roadless, large saw timber, - Steep, rough, broken, 
glaciated uplands 
11 420,801 
3Â 655^  
3A 433^  
3E 2,418 
3E 495 
3G 8,307 
31 8 
31 1,554 
20,797 
2A 828f 
2C 1,905 
2E 600 
3E 14,408 
3E 2,077^  
467 
469 
620 
621 
710 
807 
810 
070 
160 
259 
620 
620 
R^oadless acres designated wilderness 
Roadless, marginal timber lands - Very steep, 
rugged, rocky upper slope topography 
Roadless, medium saw timber - Very steep, rugged, 
rocky upper slope topography 
Roadless, large saw timber - Steep, very slightly 
dissected smooth lower slopes 
Roadless, two-storied timber stands - Steep, very 
slightly dissected smooth lower slopes 
Roadless, large saw timber - Steep, hummocky, bench 
broken lower slopes 
Roadless, marginal timber lands - Moderately steep 
hummocky, benchy unstable land flows and slumps 
Roadless, large saw timber - Moderately steep 
hummocky, benchy unstable land flows and slumps 
Roadless, large saw timber - Steep, rough, broken, 
glaciated uplands 
Roadless, large saw timber - Broad undulating, 
rolling uplands 
Roadless, medium saw timber - Broad undulating 
upland plateau 
Roadless, large saw timber - Steep, very slightly 
dissected smooth lower slopes 
Roadless, large saw timber - Steep, very slightly 
dissected smooth lower slopes 
in time period 2. 
Table 60 (continued) 
Solution Total RAU Eco- Acres^  
Wilderness system 
Acres 
Description 
757 
760 
3H 
3H 
2,956' 
1,128" 
23,902 
Roadless, marginal timber lands - Very steep, highly 
dissected convex upper slopes 
Roadless, large saw timber - Very steep, highly 
dissected convex upper slopes 
12 456,195 107 2B 7,000 
110 2B 21,478 
157 
159 
160 
2C 476 
2C 2,247 
2C 1,738 
560 3D 2,455 
35,394 
Roadless, marginal timber lands - Undulating, 
rolling, glaciated slopes 
Roadless, large saw timber - Undulating, rolling, 
glaciated slopes 
Roadless, marginal timber lands - Broad undulating, 
rolling uplands 
Roadless, medium saw timber - Broad undulating, 
rolling uplands 
Roadless, large saw timber - Broad undulating, 
rolling uplands 
Roadless, large saw timber - Broad undulating, 
glaciated upland flats 
Total RAU Acres 201,649 
Table 61. Resource allocation units (RAU's) and associated acres to be designated Wilderness (by 
solution) on the Willamette National Forest for Proposed Action Constraint Set 2 
Solution Total RAU Eco- Acres^ Description^ 
Wilderness system 
Acres 
254,750 610 3E 204 Special large saw timber - Steep, very slightly 
dissected smooth lower slopes 
259,806 048 IC 871 Roadless, medium saw timber - Very steep, rough, 
rugged, secondary volcanic peaks 
460 3A 14 Special large saw timber - Very steep, rugged, 
rocky upper slope topography 
467 3A 2,706 Roadless, marginal timber lands - Very steep, 
rugged, rocky upper slope topography 
610 3E 674 Special large saw timber - Steep, very slightly 
dissected smooth lower slopes 
611 3E 180 Special two-storied timber stands - Steep, very 
slightly dissected smooth lower slopes 
810 31 611 Roadless, large saw timber - Moderately steep 
hummocky, benchy unstable land flows and slumps 
5.056 
264,863 467 3A 794 Roadless, marginal timber lands - Very steep, 
rugged, rocky upper slope topography 
469 3A 1,124 Roadless, medium saw timber - Very steep, rugged, 
rocky upper slope topography 
470 3A 3,139 Roadless, large saw timber - Very steep, rugged, 
rocky upper slope topography 
5.057 
274,975 067 2A 2,766 Roadless, marginal timber lands - Steep, rough, 
broken, glaciated uplands 
470 3A 7,346 Roadless, large saw timber - Very steep, rugged, 
rocky upper slope topography 
10,112 
295,200 067 2A 3,038 Roadless, marginal timber lands - Steep, rough, 
broken, glaciated uplands 
070 2A 11,167 Roadless, large saw timber - Steep, rough, broken, 
glaciated uplands 
307 2F 95 Roadless, marginal timber lands - Very steep, 
rough, rugged, glaciated upland slopes 
309 2F 624 Roadless, medium saw timber - Very steep, rough, 
rugged, glaciated upland slopes 
757 3H 1,800 Roadless, marginal timber lands - Very steep, highly 
dissected convex upper slopes 
759 3H 2,550 Roadless, medium saw timber - Very steep, highly 
dissected convex upper slopes 
807 31 450 Roadless, marginal timber lands - Moderately steep 
hummocky, benchy unstable land flows and slumps 
810 31 501 Roadless, large saw timber - Moderately steep 
hummocky, benchy unstable land flows and slumps 
20,225 
a^  
Roadless acres designated wilderness. See Table 3 for the number of acres available frori 
each RAU. 
S^ee Appendix A, Tables 45, 46 and 47 for complete descriptions of RAU's and ecosystems. 
Table 61 (continued) 
Solution Total RAU Eco- Acres^  
Wilderness system 
Acres 
6 315,998 067 2A 3,458 
070 2A 395 
467 3A 655^  
469 3A 433^  
621 3E 495 
657 3F 442 
659 3F 1,972 
760 3H 12,948 
20,798 
7 336,223 660 3F 12,673 
760 3H 7,552 
20,225 
Description^  
Roadless, marginal timber lands - Steep, rough, 
broken, glaciated uplands 
Roadless, large saw timber - Steep, rough, broken, 
glaciated uplands 
Roadless, marginal timber lands - Very steep, 
rugged, rocky upper slope topography 
Roadless, medium saw timber - Very steep, rugged, 
rocky upper slope topography 
Roadless, two-storied timber stands - Steep, very 
slightly dissected smooth lower slopes 
Roadless, marginal timber lands - Very steep, 
highly dissected convex upper slope topography 
Roadless, two-storied timber stands - Very steep, 
highly dissected convex upper slope topography 
Roadless, large saw timber - Very steep, highly 
dissected convex upper slopes 
Roadless, large saw timber - Very steep, highly 
dissected convex upper slope topography 
Roadless, large saw timber - Very steep, highly 
dissected convex upper slopes 
8 356,448 660 3F 20,225 
9 376,674 660 3F 20,226 
10 398,454 620 3E 1,017 
660 3F 9,500 
710 3G 8,307 
757 3H 2,956^  
21,780 
11 420,801 070 2A 828^  
160 2C 1,905 
259 2E 600 
620 3E 15,809 
''Roadless acres designated wilderness in 
Roadless, large saw timber - Very steep, highly 
dissected convex upper slope topography 
Roadless, large saw timber - Very steep, highly 
dissected convex upper slope topography 
Roadless, large saw timber - Steep, very slightly 
dissected smooth lower slopes 
Roadless, large saw timber - Very steep, highly 
dissected convex upper slope topography 
Roadless, large saw timber - Steep, hummocky, 
bench broken lower slopes 
Roadless, marginal timber lands - Very steep, 
highly dissected convex upper slopes 
Roadless, large saw timber - Steep, rough, broken, 
glaciated uplands 
Roadless, large saw timber - Broad undulating, 
rolling uplands 
Roadless, medium saw timber - Broad undulating, 
upland plateau 
Roadless, large saw timber - Steep, very slightly 
dissected smooth lower slopes 
time period 2. 
Table 61 (continued) 
Solution Total 
Wilderness 
Acres 
RAU Eco­
system 
Acres Description 
620 3E 
760 3H 
2,077 
1,128" 
22,347 
Roadless, large saw timber - Steep, very slightly 
dissected smooth lower slopes 
Roadless, large saw timber - Very steep, highly 
dissected convex upper slopes 
12 456,195 107 
110 
157 
159 
560 
2B 
2B 
2C 
2C 
160 2C 
3D 
7,000 
21,478 
476 
2,247 
1,738 
2,455 
35,394 
Roadless, marginal timber lands - Undulating, 
rolling, glaciated slopes 
Roadless, large saw timber - Undulating, rolling, 
glaciated slopes 
Roadless, marginal timber lands - Broad undulating, 
rolling uplands 
Roadless, medium saw timber - Broad undulating, 
rolling uplands 
Roadless, large saw timber - Broad undulating, 
rolling uplands 
Roadless, large saw timber - Broad undulating, 
glaciated upland flats 
Total RAU Acres 201,649 
Table 62. Resource allocation units (RAU's) and associated acres to be designated Wilderness (by 
solution) on the Willamette National Forest for Alternative Constraint Set B 
Solution Total RAU Eco- Acres^  Description 
Wilderness system 
Acres 
254,750 610 3E 
611 3E 
24 Special large saw timber - Steep, very slightly 
dissected smooth lower slopes 
180 Special two-storied timber stands - Steep, very 
slightly dissected smooth lower slopes 
204 
257,278 048 
460 
467 
610 
IC 
3A 
3A 
3E 
29 
14 
1,631 
854 
2,528 
Roadless, medium saw timber - Very steep, rough 
rugged, secondary volcanic peaks 
Special large saw timber - Very steep, rugged, 
rocky upper slope topography 
Roadless, marginal timber lands - Very steep, 
rugged, rocky upper slope topography 
Special large saw timber - Steep, very slightly 
dissected smooth lower slopes 
259,806 467 
469 
3A 
3A 
1,869 
659 
2,528 
Roadless, marginal timber lands - Very steep, 
rugged, rocky upper slope topography 
Roadless, medium saw timber - Very steep, rugged, 
rocky upper slope topography 
274,975 309 2F 496 Roadless, medium saw timber - Very steep, rough, 
rugged, glaciated upland slopes 
470 3A 5,893 Roadless, large saw timber - Very steep, rugged, 
rocky upper slope topography 
659 3F 2,302 Roadless, two-storied timber stands - Very steep, 
highly dissected convex upper slope topography 
757 3H 1,421 Roadless, marginal timber lands - Very steep, 
highly dissected convex upper slopes 
10,112 
295,201 307 2F 95 Roadless, marginal timber lands - Very steep, rough, 
rugged, glaciated upland slopes 
309 2F 128 Roadless, medium saw timber - Very steep, rough, 
rugged, glaciated upland slopes 
660 3F 17,074 Roadless, large saw timber - Very steep, highly 
dissected convex upper slope topography 
757 3H 379 Roadless, marginal timber lands - Very steep, 
highly dissected convex upper slopes 
759 3H 2,550 Roadless, medium saw timber - Very steep, highly 
dissected convex upper slopes 
20,226 
315,426 660 3F 20,225 Roadless, large saw timber - Very steep, highly 
dissected convex upper slope topography 
a. 
Roadless acres designated wilderness. See Table 3 for the number of acres available from 
each RAU. 
S^ee Appendix A, Table 45, 46 and 47 for complete descriptions of RAU's and ecosystems. 
Table 62 (continued) 
Solution Total RAU Eco- Acres^  
Wilderness system 
Acres 
8 335,651 660 3F 20,225 
9 355,876 067 2A 3,338 
660 3F 5,100 
760 3H 11,787 
20.225 
10 376,102 070 2A 11,513 
760 3H 8,713 
20.226 
11 396,899 067 2A 4,286 
070 2A 49 
467 3A 655^  
469 3A 433^  
Description^  
Roadless, large saw timber - Very steep, 
dissected convex upper slope topography 
Roadless, marginal timber lands - Steep, 
broken, glaciated uplands 
Roadless, large saw timber - Very steep, 
dissected convex upper slope topography 
Roadless, large saw timber - Very steep, 
dissected convex upper slopes 
Roadless, large saw timber - Steep, rough, broken, 
glaciated uplands 
Roadless, large saw timber - Very steep, highly 
dissected convex upper slopes 
Roadless, marginal timber lands - Steep, rough, 
broken, glaciated uplands 
Roadless, large saw timber - Steep, rough, broken, 
glaciated uplands 
Roadless, marginal timber lands - Very steep, 
rugged, rocky upper slope topography 
Roadless, medium saw timber - Very steep, rugged, 
rocky upper slope topography 
highly 
rough, 
highly 
highly 
620 3E 3,958 
621 3E 1,424 
710 3G 8,307 
807 31 450 
810 31 1,235 
20,797 
12 420,366 160 2C 3,643 
259 2E 600 
560 3D 195 
620 3E 12,868 
620 3E 2,077^ 
757 3H 2,956^  
760 3H 1,128^  
23,467 
R^oadless acres designated wilderness in 
Roadless, large saw timber - Steep, very slightly 
dissected smooth lower slopes 
Roadless, two-storied timber stands - Steep, very 
slightly dissected smooth lower slopes 
Roadless, large saw timber - Steep, hummocky, bench 
broken lower slopes 
Roadless, marginal timber lands - Moderately steep 
hummocky, benchy unstable land flows and slumps 
Roadless, large saw timber - Moderately steep 
hummocky, benchy unstable land flows and slumps 
Roadless, large saw timber - Broad undulating, 
rolling uplands 
Roadless, medium saw timber - Broad undulating, 
upland plateau 
Roadless, large saw timber - Broad undulating, 
glaciated upland flats 
Roadless, large saw timber - Steep, very slightly 
dissected smooth lower slopes 
Roadless, large saw timber - Steep, very slightly 
dissected smooth lower slopes 
Roadless, marginal timber lands - Very steep, 
highly dissected convex upper slopes 
Roadless, large saw timber - Very steep, highly 
dissected convex upper slopes 
time period 2. 
Table 62 (continued) 
Solution Total 
Wilderness 
Acres 
RAU Eco­
system 
Acres Description^  
13 455,760 107 
110 
157 
159 
2B 
2B 
2C 
2C 
560 3D 
7,000 
23,411 
476 
2,247 
2,260 
35,394 
Roadless, marginal timber lands - Undulating, 
rolling, glaciated slopes 
Roadless, large saw timber - Undulating, rolling, 
glaciated slopes 
Roadless, marginal timber lands - Broad undulating, 
rolling uplands 
Roadless, medium saw timber - Broad undulating, 
rolling uplands 
Roadless, large saw timber - Broad undulating 
glaciated upland flats 
Total RAU Acres 201,214 
Table 63. Resource allocation units (RAU's) and associated acres to be designated Wilderness (by 
solution) on the Willamette National Forest for Alternative Constraint Set E 
Solution Total RAU Eco- Acres Description 
Wilderness system 
Acres 
254,750 610 3E 204 Special large saw timber - Steep, very slightly 
dissected smooth lower slopes 
257,278 048 IC 871 Roadless, medium saw timber - Very steep, rough, 
rugged, secondary volcanic peaks 
460 3A 14 Special large saw timber - Very steep, rugged, 
rocky upper slope topography 
467 3A 789 Roadless, marginal timber lands - Very steep, 
rugged, rocky upper slope topography 
610 3E 674 Special large saw timber - Steep, very slightly 
dissected smooth lower slopes 
611 3E 180 Special two-storied timber stands - Steep, very 
slightly dissected smooth lower slopes 
2,528 
259,806 467 3A 1,993 Roadless, marginal timber lands - Very steep, 
rugged, rocky upper slope topography 
469 3A 535 Roadless, medium saw timber - Very steep, rugged, 
rocky upper slope topography 
2,528 
264,863 467 3A 718 Roadless, marginal timber lands - Very steep, 
rugged, rocky upper slope topography 
469 3A 589 Roadless, medium saw timber - Very steep, rugged, 
rocky upper slope topography 
470 3A 3,750 Roadless, large saw timber - Very steep, rugged, 
rocky upper slope topography 
5,057 
274,975 470 3A 6,735 Roadless, large saw timber - Very steep, rugged, 
rocky upper slope topography 
661 3F 390 Roadless, two-storied timber stands - Very steep, 
highly dissected convex upper slope topography 
757 3H 1,800 Roadless, marginal timber lands - Very steep, 
highly dissected convex upper slopes 
759 3H 1,187 Roadless, medium saw timber - Very steep, highly 
dissected convex upper slopes 
10,112 
295,201 067 2A 9,262 Roadless, marginal timber lands - Steep, rough, 
broken, glaciated uplands 
070 2A 5,495 Roadless, large saw timber - Steep, rough 
broken, glaciated uplands 
307 2F 95 Roadless, marginal timber lands - Very steep, rough, 
rugged, glaciated upland slopes 
a^  Roadless acres designated wilderness. See Table 3 for the number of acres available from 
each RAU. 
S^ee Appendix A, Tables 45, 46 and 47 for complete descriptions of RAU's and ecosystems. 
Table 63 (continued) 
Solution Total RAU Eco- Acres^  
Wilderness system 
Acres 
309 2F 264 
657 3F 851 
659 3F 2,536 
759 3H 1,363 
20,226 
335,651 070 2A 6,067 
660 3F 34,383 
40,450 
355,876 660 3F 20,225 
376,102 660 3F 8,016 
760 3H 10,656 
810 31 1,554 
20 ,226  
Description 
Roadless, medium saw timber - Very steep, rough, 
rugged, glaciated upland slopes 
Roadless, marginal timber lands - Very steep, 
highly dissected convex upper slope topography 
Roadless, two-storied timber stands - Very steep, 
highly dissected convex upper slope topography 
Roadless, medium saw timber - Very steep, highly 
dissected convex upper slopes 
Roadless, large saw timber - Steep, rough, broken, 
glaciated uplands 
Roadless, large saw timber - Very steep, highly 
dissected convex upper slope topography 
Roadless, large saw timber - Very steep, highly 
dissected convex upper slope topography 
Roadless, large saw timber - Very steep, highly 
dissected convex upper slope topography 
Roadless, large saw timber - Very steep, highly 
dissected convex upper slopes 
Roadless, large saw timber - Moderately steep 
hummocky, benchy unstable land flows and slumps 
10 396,899 
11 420,547 
3A 655 
3A 433^  
3E 1,424 
3G 7,991 
3H 9,844 
31 450 
20,797 
2A 547^  
2A 798^  
3E 16,826 
3F 1,078^  
3F 1,127^  
467 
469 
621 
710 
760 
807 
067 
070 
620 
659 
661 
Roadless acres designated wilderness in 
Roadless, marginal timber lands - Very steep, 
rugged, rocky upper slope topography 
Roadless, medium saw timber - Very steep, rugged, 
rocky upper slope topography 
Roadless, two-storied timber stands - Steep, very 
slightly dissected smooth lower slopes 
Roadless, large saw timber - Steep, hummocky, 
bench broken lower slopes 
Roadless, large saw timber - Very steep, highly 
dissected convex upper slopes 
Roadless, marginal timber lands - Moderately steep 
hummocky, benchy unstable land flows and slumps 
Roadless, marginal timber lands - Steep, rough, 
broken, glaciated uplands 
Roadless, large saw timber - Steep, rough, broken, 
glaciated uplands 
Roadless, large saw timber - Steep, very slightly 
dissected smooth lower slopes 
Roadless, two-storied timber stands - Very steep, 
highly dissected convex upper slope topography 
Roadless, two-storied timber stands - Very steep, 
highly dissected convex upper slope topography 
time period 2. 
Table 63 (continued) 
Solution Total 
Wilderness 
Acres 
RAU Eco­
system 
Acres Description 
12 
710 3G 
757 3H 
459,726 070 2A 
110 2B 
160 2C 
259 2E 
560 3D 
620 3E 
760 3H 
807 31 
Total RAU Acres 
316 
2,956 
23,648 
3,488^ 
25,518 
3,643 
369 
2,455 
2,077^ 
1,128^ 
501^  
39,179 
205,180 
Roadless, large saw timber - Steep, hummocky, 
bench broken lower slopes 
Roadless, marginal timber lands - Very steep, 
highly dissected convex upper slopes 
Roadless, large saw timber - Steep, rough, brçken 
glaciated uplands 
Roadless, large saw timber - Undulating, rolling, 
glaciated slopes 
Roadless, large saw timber - Broad undulating, 
rolling uplands 
Roadless, medium saw timber - Broad undulating 
upland plateau 
Roadless, large saw timber - Broad undulating 
glaciated upland flats 
Roadless, large saw timber - Steep, very slightly 
dissected smooth lower slopes 
Roadless, large saw timber - Very steep, highly 
dissected convex upper slopes 
Roadless, marginal timber lands - Moderately steep 
hummocky, benchy unstable land flows and slumps 
